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ʈʝʟʶʤʝ  
 ɺ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʣʦʞʝ-

ʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʵʧʠʜʥʘʜʟʦʨʫ ʟʘ ʧʨʠʨʦʜʥʦʦʯʘʛʦʚʦʡ ʘʨʙʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʚʳʟʳʚʘʝʤʦʡ ʚʠʨʫʩʦʤ ɿʘʧʘʜʥʦ-

ʛʦ ʅʠʣʘ (ɺɿʅ), ʩʨʝʜʠ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠʥʬʝʢʮʠʠ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʧʪʠʮ ʠ ʯʘʩʪʦʪʳ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʣʶʜʝʡ ʠ ʣʦʰʘʜʝʡ. ɹʦʣʝʝ ʚʠʨʫ-

ʣʝʥʪʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʣʠʥʠʠ 2, ʵʥʜʝʤʠʯʥʳʝ ʜʣʷ ɸʬʨʠʢʠ, ʥʝʜʘʚʥʦ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦ-

ʧʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʧʦʚʪʦʨʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʧʠʜʝʤʠʡ ɿʘʧʘʜʥʦ-ʅʠʣʴʩʢʦʡ ʠʥʬʝʢʮʠʠ 

ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʛʦ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

 

Summary 
In the review paper based on the literature analysis and own research materials in the field of surveillance 

for natural foci arbovirus infection cased by West Nile virus (WNV) in humans and animals in the European coun-

tries and the Republic of Belarus. In recent years WNV epidemiological pattern has evolved to increase bird mortal-

ity and a higher incidence of animal and human neurological cases. More virulent lineage 2 strains, endemic to 

Africa, have been recently detected in central Europe. To prevent the expansion and re-emergence of epidemics 

timely surveillance for WNV infection is needed including veterinary and entomological surveillance, as well as 

molecular surveillance of emerging strains.  

 

 ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 09.02.2015 ʛ. 

ɺɺɽɼɽʅʀɽ  
ʀʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʧʦʩʦʙ-

ʥʳʝ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, 

ʧʨʠʚʣʝʢʘʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝ- 

ʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʘ ʚ ʩʣʫʯʘʝ ʟʦʦʘʥ-

ʪʨʦʧʦʥʦʟʥʳʭ ʠʥʬʝʢʮʠʡ ï ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʩʣʫʞʙʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚ-

ʣʷʝʪʩʷ ɿʘʧʘʜʥʦ-ʅʠʣʴʩʢʘʷ ʠʥʬʝʢʮʠʷ (ɿʅʀ), 

ʢʦʪʦʨʘʷ ʥʝʢʦʪʦʨʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʥʘʟʳ-

ʚʘʝʪʩʷ «ʣʠʭʦʨʘʜʢʘ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ».  

ɿʅʀ ï ʪʨʘʥʩʤʠʩʩʠʚʥʦʝ ʠʥʬʝʢʮʠʦʥ-

ʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʚʠʨʫʩʦʤ ɿʘ-

ʧʘʜʥʦʛʦ ʅʠʣʘ (ɺɿʅ), ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʘʥʪʠ- 

ʛʝʥʥʦʤʫ  ʢʦʤʧʣʝʢʩʫ ʷʧʦʥʩʢʦʛʦ ʵʥʮʝʬʘʣʠʪʘ  

ʨʦʜʘ Flavivirus ʩʝʤʝʡʩʪʚʘ Flaviviridae [7, 

22, 27, 28, 31ï34, 45, 47]. ɺʧʝʨʚʳʝ ʵʪʦʪ 

ʚʦʟʙʫʜʠʪʝʣʴ ʙʳʣ ʚʳʜʝʣʝʥ ʚ ɸʬʨʠʢʝ 

(ʋʛʘʥʜʘ) K. Smithburn ʠ ʩʦʘʚʪ. ʚ 1937 ʛ. ʠʟ 

ʢʨʦʚʠ ʣʠʭʦʨʘʜʷʱʝʡ ʙʦʣʴʥʦʡ ʧʨʠ ʤʘʩʩʦʚʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʥʦʩʠʪʝʣʴʩʪʚʦ 

ʚʠʨʫʩʘ ʞʝʣʪʦʡ ʣʠʭʦʨʘʜʢʠ ʠ ʧʦ ʤʝʩʪʫ ʝʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʫʯʠʣ ʦʜʥʦʠʤʝʥʥʦʝ ʥʘʟʚʘ-

ʥʠʝ  «ɿʘʧʘʜʥʳʡ ʅʠʣ» [13]. ɿʅʀ ʷʚʣʷʝʪʩʷ 

ʧʨʠʨʦʜʥʦʦʯʘʛʦʚʦʡ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʦʡ ʘʨ-

ʙʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʫʢʫʩ 

ʢʨʦʚʦʩʦʩʫʱʠʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ (ʢʦʤʘʨʦʚ, 

ʢʣʝʱʝʡ, ʤʦʰʝʢ) ï ʚʝʢʪʦʨʦʚ ʧʝʨʝʜʘʯʠ ʠʥ-

ʬʝʢʮʠʠ [7ï10, 17, 33, 37, 45, 47, 52, 57, 59]. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ɿʅʀ ʧʨʠʚʣʝʢʘʝʪ 

ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʦʠʟʦ-

ʰʣʠ ʢʨʫʧʥʳʝ ʚʩʧʳʰʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦ-

ʥʘʭ ʤʠʨʘ, ʥʦ ʠ  ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʳʯʘʡʥʦ ʚʳʩʦ-

ʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʩʨʝʜʠ ʟʘʙʦʣʝʚʰʠʭ ʣʶ-

ʜʝʡ, ʰʠʨʦʪʦʡ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ 

ʩʨʝʜʠ ʧʪʠʮ ʠ ʯʘʩʪʦʪʳ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʣʦʰʘʜʝʡ [17, 22, 23, 50, 53]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ɿʅʀ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ 

ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʠ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ.  

ɽʩʣʠ ʨʘʥʴʰʝ ʚ 50ï60-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ 

ʩʪʦʣʝʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʣʶʜʝʡ ʧʨʦʪʝʢʘʣʠ ʚ 

ʚʠʜʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ «ʣʠʭʦʨʘʜʦʢ», ʪʦ ʩ 

1996 ʛ. ʦʥʠ ʩʪʘʣʠ ʦʪʣʠʯʘʪʴʩʷ ʵʧʠʜʝʤʠʯʝ-

ʩʢʠʤʠ ʚʩʧʳʰʢʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ, 

ʚ ʦʩʥʦʚʥʦʤ, ʤʝʥʠʥʛʠʪʘʤʠ ʠ ʵʥʮʝʬʘʣʠʪʘʤʠ. 

ʊʘʢ, ʚ 1996ï2012 ʛʛ. ʪʘʢʠʝ ʚʩʧʳʰʢʠ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʈʫʤʳʥʠʠ, ʈʦʩʩʠʠ 

(ɺʦʣʛʦʛʨʘʜʩʢʘʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʠ, 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ), ʉʐɸ, ʂʘʥʘʜʝ, ʀʟʨʘ-

ʠʣʝ, ʌʨʘʥʮʠʠ ʠ ʜʨ.  

ɺ 1999 ʛ. ɺɿʅ ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʷʚʣʝʥ 

ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ʟʘ 4 ʛʦʜʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʠʣʩʷ ʧʦ ʚʩʝʤʫ ʢʦʥʪʠʥʝʥʪʫ, ʜʦʩʪʠʛʥʫʚ 

ɿʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ. ɿʘ ʧʝʨʠʦʜ 1999ï 

2010 ʛʛ. ʙʳʣʦ ʠʥʬʠʮʠʨʦʚʘʥʦ ʦʢʦʣʦ 1,8 

ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ 12 000 

ʩʣʫʯʘʝʚ ʩ ʩʠʥʜʨʦʤʘʤʠ ʵʥʮʝʬʘʣʠʪ / ʤʝʥʠʥ-

ʛʠʪ ʠ 1 308 ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʝʚ [31]. ɺ 

ʉʐɸ ʟʘ 15-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (1999ï2013 ʛʛ.) 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 39 557 ʩʣʫʯʘʝʚ 

ɿʅʀ, ʚʢʣʶʯʘʷ 1 668 (4%) ʣʝʪʘʣʴʥʳʭ. ʀʟ 

ʥʠʭ ʥʝʡʨʦʠʥʚʘʟʠʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘ-

ʚʠʣʠ 17 463 (44,1%) ʩʣʫʯʘʷ, ʚʢʣʶʯʘʷ 1 554 

(9%) ʣʝʪʘʣʴʥʳʭ [50]. 

ɺ 2010 ʛ. ʚ ɽʚʨʦʧʝ ʦʪʤʝʯʝʥʳ ʢʨʫʧ-

ʥʳʝ ʚʩʧʳʰʢʠ ɿʅʀ ʚ ɻʨʝʮʠʠ, ʛʜʝ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ 262 ʩʣʫʯʘʷ (32 ï ʟʘʢʦʥʯʠʣʠʩʴ 

ʣʝʪʘʣʴʥʦ) ʠ ʚ ʈʫʤʳʥʠʠ ï 57 (4 ï ʣʝʪʘʣʴ-

ʥʳʭ) [17, 23, 39, 40]. ʉʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ɿʅʀ ʦʪʤʝʯʝʥʳ ʚ ʇʦʨʪʫʛʘʣʠʠ, 

ʀʪʘʣʠʠ, ɺʝʥʛʨʠʠ, ʈʫʤʳʥʠʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ï ʚ ʀʟʨʘʠʣʝ 

[17, 23]. 

ɺ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ɿʅʀ ʦʪʤʝʯʝʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʉʅɻ ʠ 

ʶʞʥʳʭ  ʨʝʛʠʦʥʘʭ  ʙʳʚʰʝʛʦ  ʉʉʉʈ  (ɸʨʤʝ-  

ʥʠʷ, ʊʫʨʢʤʝʥʠʷ, ʊʘʜʞʠʢʠʩʪʘʥ, ɸʟʝʨʙʘʡ-

ʜʞʘʥ, ʂʘʟʘʭʩʪʘʥ, ʄʦʣʜʘʚʠʷ, ʋʢʨʘʠʥʘ, ɹʝʣʘ-

ʨʫʩʴ ʠ ʪ.ʜ.) [8ï10]. ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧ-

ʥʦʡ ʟʦʥʘʭ ʋʢʨʘʠʥʳ ʜʦ 10% ʣʠʭʦʨʘʜʦʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʣʶʜʝʡ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠ-

ʦʜ ʚʳʟʚʘʥʳ ɺɿʅ [10, 11]. 

ɺ ʈʦʩʩʠʠ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

2000ʛ. ʢʨʫʧʥʦʡ ʵʧʠʜʝʤʠʠ ʩʨʝʜʠ ʣʶʜʝʡ (739  

ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ 40 ʣʝʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ) 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʤʘʩʩʦʚʘʷ ʵʧʠʟʦʦʪʠʷ ʩʨʝʜʠ 

ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ. ɸʨʝʘʣ ɺɿʅ ʦʭʚʘ-

ʪʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʝʚʨʦʧʝʡʩʢʫʶ 

ʯʘʩʪʴ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʧʦ ɿʅʀ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʥʘʧʨʷʞʝʥʥʦʡ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʩʠʪʫʘʮʠʷ 

ʚʳʷʚʣʝʥʘ ʚ 25 ʨʝʛʠʦʥʘʭ [9, 10]. ɺ ʮʝʣʦʤ ʟʘ 

ʧʝʨʠʦʜ 1997ï2013 ʛʛ. ʚ ʈʦʩʩʠʠ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʦ ʙʦʣʝʝ 2500 ʩʣʫʯʘʝʚ ɿʅʀ, ʧʨʠ ʵʪʦʤ ʚ 

2013ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʦʚʳʝ ʩʣʫʯʘʠ ʩ 

ʣʝʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ɹʝʣʘ-

ʨʫʩʴʶ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʠʟʘ-

ʮʠʷ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ɿʅʀ. ʇʦʜʦʙʥʘʷ ʢʘʨ-

ʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ. ɺ 

ɹʝʣʘʨʫʩʠ ʮʠʨʢʫʣʷʮʠʷ ɺɿʅ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘ-

ʥʘ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʆ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʩʪʦʡʢʠʭ ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ɿʅʀ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ  ʘʥʪʠ-

ʪʝʣ ʫ ʧʪʠʮ (ʩʢʚʦʨʮʳ, ʪʨʷʩʦʛʫʟʢʠ, ʤʫʭʦʣʦʚ-

ʢʠ, ʩʠʟʦʚʦʨʦʥʢʠ, ʯʠʙʠʩʳ, ʛʦʣʫʙʠ, ʩʝʨʳʝ 

ʚʦʨʦʥʳ, ʧʝʚʯʠʝ ʜʨʦʟʜʳ, ʘ ʪʘʢʞʝ ʜʦʤʘʰʥʠʝ 

ʢʫʨʳ, ʠʥʜʝʡʢʠ), ʜʠʢʠʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʣʦʰʘʜʠ, ʢʦʨʦʚʳ, ʦʚ-

ʮʳ), ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʠʝ ɺɿʅ ʠʟ ʢʨʦ-

ʚʠ ʙʦʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʪ ʧʪʠʮ, ʢʦʤʘʨʦʚ. ɺʦ 

ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʨʝʩʧʫʙʣʠʢʠ ʚʳʷʚʣʝʥʳ ʧʘʮʠ-

ʝʥʪʳ ʩ ɿʅʀ [2, 7, 8]. 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫ-

ʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʤʝʥʷʝʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, 

ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʛʦ-

ʜʘ (ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʩʘʜʢʠ), ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʟʦʦʥʦʟʥʳʭ ʭʦʟʷʝʚ ʠ ʚʝʢʪʦʨʦʚ ʧʝ-

ʨʝʜʘʯʠ, ʘ ʪʘʢʞʝ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ 

(ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʧʝʣʣʝʥʪʦʚ, 

ʘʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫ-

ʭʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʠʣʠ ʤʦʩ-

ʢʠʪʥʳʭ ʩʝʪʦʢ ʚ ʜʦʤʝ)  ʷʚʣʷʶʪʩʷ  ʪʝʤʠ  ʬʘʢ- 
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ʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʨʝʤʷ 

ʠ ʤʝʩʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. ɼʘʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʬʘʢ-

ʪʦʨʦʚ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʠ ʤʝʩʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʯʘʝʚ ʟʘʙʦ-

ʣʝʚʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɿʅʀ ʚ 

ʤʠʨʝ, ʚʢʣʶʯʘʷ ɽʚʨʦʧʫ ʠ ʩʦʧʨʝʜʝʣʴʥʳʝ ʩ 

ʈʝʩʧʫʙʣʠʢʦʡ ɹʝʣʘʨʫʩʴ ʪʝʨʨʠʪʦʨʠʠ, ʮʝʣʴʶ 

ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʚʳʷʩʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʧʦ ʤʦʥʠʪʦʨʠʥʛʦʚʦʤʫ ʥʘʜʟʦʨʫ ʟʘ 

ɿʅʀ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ ʩ ʘʥʘʣʠʟʦʤ 

ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ɹʝʣʘʨʫ-

ʩʠ. 
ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʨʫʩʘ 

ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ. ɺɿʅ ʷʚʣʷʝʪʩʷ ʈʅʂ-

ʦʙʦʣʦʯʝʯʥʳʤ ʚʠʨʫʩʦʤ, ʦʪʥʦʩʠʪʩʷ ʢ ʘʥʪʠ-

ʛʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʷʧʦʥʩʢʦʛʦ ʵʥʮʝʬʘʣʠʪʘ 

(ʨʦʜ Flavivirus, ʩʝʤʝʡʩʪʚʦ Flaviviridae) ʠ 

ʧʝʨʝʜʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʢʦʤʘʨʘʤʠ. ɺɿʅ 

ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʠ ʚʳ-

ʩʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʛʠʙʘʝʪ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʚʳʰʝ 56Áʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, ʠʥʘʢ-

ʪʠʚʠʨʫʝʪʩʷ ʵʬʠʨʦʤ ʠ ʜʝʟʦʢʩʠʭʦʣʘʪʦʤ, ʦʙ-

ʣʘʜʘʝʪ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘ-

ʤʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʘ-

ʪʦʛʝʥʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ɺɿʅ ʦʪʥʦʩʠʪʩʷ ʢʦ II ʛʨʫʧʧʝ ʧʘʪʦʛʝʥʥʦʩʪʠ.  

ʉʪʨʫʢʪʫʨʘ ɺɿʅ ʙʳʣʘ ʠʟʫʯʝʥʘ ʩ ʧʦʤʦ-

ʱʴʶ ʢʨʠʦʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚ 2003 ʛ. 

[38], ʧʦʟʚʦʣʠʚʰʝʡ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʠʨʠʦʥ 

ʠʤʝʝʪ  ʬʦʨʤʫ ʩʬʝʨʠʯʝʩʢʦʛʦ ʠʢʦʩʘʵʜʨʘ  ʨʘʟ- 

ʤʝʨʦʤ ʚ ʜʠʘʤʝʪʨʝ 50 ʥʤ ʩ ʣʠʧʠʜʥʦʡ ʦʙʦ-

ʣʦʯʢʦʡ, ʦʢʨʫʞʘʶʱʝʡ ʥʫʢʣʝʦʢʘʧʩʠʜ, ʢʦʪʦ-

ʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʙʝʣʢʦʚ ʢʘʧʩʠʜʘ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʈʅʂ ʛʝʥʦʤʦʤ (ʨʠʩʫʥʦʢ 1, 1ʘ). ɻʝʥʦʤ  

ɺɿʅ ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʦʜʥʦʩʧʠʨʘʣʴʥʘʷ 

ʈʅʂ ʜʣʠʥʦʡ ʚ 11000 ʥʫʢʣʝʦʪʠʜʦʚ, ʩʦʩʪʦʠʪ 

ʠʟ ʢʦʨʦʪʢʦʛʦ 5'-ʥʝʢʦʜʠʨʫʶʱʝʛʦ ʨʝʛʠʦʥʘ, 

ʦʜʥʦʡ ʜʣʠʥʥʦʡ ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ, ʩʦʜʝʨ-

ʞʘʱʝʡ ʙʦʣʝʝ 10000 ʥʫʢʣʝʦʪʠʜʦʚ, ʠ 3'-ʥʝ-  

ʢʦʜʠʨʫʶʱʝʛʦ ʨʝʛʠʦʥʘ ʚʘʨʠʘʙʝʣʴʥʦʡ ʜʣʠ-

ʥʳ. ʆʪʢʨʳʪʘʷ ʨʘʤʢʘ ʩʯʠʪʳʚʘʥʠʷ ʠʟ 3400 

ʘʤʠʥʦʢʠʩʣʦʪ ʢʦʜʠʨʫʝʪ ʪʨʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʙʝʣʢʘ ʚ 5'-ʢʦʥʮʝ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʯʘ-

ʩʪʠʮʳ   ʚʠʨʠʦʥʘ  ï  ʢʘʧʩʠʜ  (ʉ),  ʧʨʝʤʝʤ-

ʙʨʘʥʥʳʝ (ʨrʄ) ʠ ʦʙʦʣʦʯʝʯʥʳʝ (ɽ) ʙʝʣʢʠ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʝʤʴʶ ʥʝʩʪʨʫʢʪʫʨʥʳʤʠ 

(NS) ʙʝʣʢʘʤʠ (NS1, NS2A, NS2B, NS3, 

NS4A, NS4B, NS5) ʚ 3'-ʢʦʥʮʝ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ (ʨʠʩʫʥʦʢ 1, 1ʙ) 

[45, 47]. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʥʳʭ ʚʠ-

ʨʫʩʥʳʭ ʛʝʥʦʤʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʣʦʥʘ 

ɺɿʅ (ʣʠʥʠʷ 1 ʠ 2), ʜʠʚʝʨʛʝʥʮʠʷ ʢʦʪʦʨʳʭ 

ʥʘ ʫʨʦʚʥʝ ʥʫʢʣʝʦʪʠʜʦʚ ʚʘʨʴʠʨʫʝʪ ʜʦ 29%. 

ɺʠʨʫʩʥʳʝ ʰʪʘʤʤʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 

ʚʩʧʳʰʢʠ ʚ ɽʚʨʦʧʝ, ʧʨʠʥʘʜʣʝʞʘʣʠ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʢ ʣʠʥʠʠ 1 ʠ ʠʤʝʣʠ ʦʯʝʥʴ ʙʣʠʟʢʦʝ 

ʤʝʞʜʫ ʩʦʙʦʡ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ [15, 

20, 27, 28, 33, 52]. ʆʜʥʘʢʦ ʥʝʜʘʚʥʠʝ 

ʚʩʧʳʰʢʠ ʩʨʝʜʠ ʣʶʜʝʡ ʥʘ ʶʛʝ ʈʦʩʩʠʠ (2007 

ʠ 2010 ʛʛ.) ʠ ʚ ɻʨʝʮʠʠ (2010-2012 ʛʛ.) ʙʳʣʠ 

ʚʳʟʚʘʥʳ ʚʠʨʫʩʘʤʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ 2 

[10, 15, 19, 26, 35, 39, 55, 59]. 

1ʘ  1ʙ  

ʈʠʩʫʥʦʢ 1 ï ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷ (1ʘ) [38]  

ʠ ʩʭʝʤʘ ʈʅʂ-ʛʝʥʦʤʘ (1ʙ) [45] ʚʠʨʫʩʘ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ  
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ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʥʘ ʬʠʣʦʛʝʦʛʨʘʬʠʷ ɺɿʅ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʳʤ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚʠʨʫʩ ʧʨʦʠʩ-

ʭʦʜʠʪ ʠʟ ʉʫʙ-ʉʘʭʘʨʳ ʚ ɸʬʨʠʢʝ, ʛʜʝ ʦʥ 

ʮʠʨʢʫʣʠʨʫʝʪ ʚ ʵʥʜʝʤʠʯʥʳʭ ʦʯʘʛʘʭ [15, 19, 

42, 43, 56, 59]. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ɺɿʅ ʠʟ ʵʪʦʡ 

«ʢʦʣʳʙʝʣʠ» ʨʝʛʫʣʷʨʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ɿʘ-

ʧʘʜʥʫʶ ɽʚʨʦʧʫ (ʯʝʨʝʟ ʄʘʛʨʠʙ) ʠ ʚ ɺʦʩʪʦʯ-

ʥʫʶ ɽʚʨʦʧʫ (ʯʝʨʝʟ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ). ʈʘʟ-

ʣʠʯʘʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʣʠʥʠʠ 

(ʛʝʥʦʪʠʧʳ) ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʣʠʥʠʷ 1 

(ʰʪʘʤʤʳ ʩʦ ʚʩʝʛʦ ʤʠʨʘ) ʠ ʣʠʥʠʷ 2 

(ʰʪʘʤʤʳ ʠʟ ɸʬʨʠʢʠ ʠ ɽʚʨʦʧʳ) [19]. ʃʠʥʠʷ 

1 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 3 ʩʫʙ-

ʢʣʘʜʘ: ʩʫʙʢʣʘʜ 1ʘ (ʦʩʥʦʚʥʘʷ ʚʝʪʚʴ ʣʠʥʠʠ 1) 

[42], ʩʫʙʢʣʘʜ 1b (h ʪʘʤʤʳ  ʂʫʥʞʠʥ  ʠʟ  ɸʚ- 

ʩʪʨʘʣʠʠ) ʠ ʩʫʙʢʣʘʜ 1ʩ (ʰʪʘʤʤʳ ʠʟ ʀʥʜʠʠ). 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟ-

ʜʝʣʠʪʴ ɺɿʅ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʥʘ ʩʝʤʴ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʠʥʠʡ [37, 

58]. 

ʎʠʨʢʫʣʷʮʠʷ ʚʠʨʫʩʘ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ 

ʚ ɽʚʨʦʧʝ. ɺɿʅ ʧʝʨʝʜʘʝʪʩʷ ʚ ʮʠʢʣʝ ʧʪʠʮʘ-

ʢʦʤʘʨ-ʧʪʠʮʘ (ʨʠʩʫʥʦʢ 2), ʧʨʠ ʵʪʦʤ ʧʪʠʮʳ 

ʷʚʣʷʶʪʩʷ ʘʤʧʬʣʠʬʠʮʠʨʫʶʱʠʤʠ ʭʦʟʷʝʚʘ-

ʤʠ. ʇʝʨʝʜʘʯʘ ɺɿʅ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜ 

ʥʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦ-

ʤʘʨʦʚ (ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ), ʥʦ ʚ ʩʚʷʟʠ ʩ ʮʠʢ-

ʣʘʤʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ ʧʪʠʮʘʭ ʩʣʫʯʘʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʣʶʜʝʡ ʠ ʣʦʰʘʜʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʩ ʩʝʨʝʜʠʥʳ 

ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ, ʩ ʧʠʢʦʤ ʚ ʩʝʥʪʷʙʨʝ. 

ʈʠʩʫʥʦʢ 2 ï ʎʠʢʣ ʧʝʨʝʜʘʯʠ ʚʠʨʫʩʘ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ ʚ ɽʚʨʦʧʝ [22] 

ʇʨʠʨʦʜʥʳʝ ʦʯʘʛʠ ɺɿʅ ʦʙʨʘʟʫʶʪʩʷ 

(ʬʦʨʤʠʨʫʶʪʩʷ) ʧʫʪʝʤ ʟʘʥʦʩʘ ʚʦʟʙʫʜʠʪʝʣʷ 

ʧʝʨʝʣʝʪʥʳʤʠ ʧʪʠʮʘʤʠ ʠʟ ʵʥʜʝʤʠʯʥʳʭ ʪʝʨ-

ʨʠʪʦʨʠʡ (ɸʬʨʠʢʠ ʠʣʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ), 

ʥʦ, ʢʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʦʯʘʛʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ-

ʩʷ ʠ ʧʨʠ ʧʝʨʩʠʩʪʠʨʦʚʘʥʠʠ ʚʠʨʫʩʘ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʪʠʮ. ɺ ʮʠʨʢʫʣʷ-

ʮʠʶ ʚʠʨʫʩʘ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴʩʷ ʜʠʢʠʝ ʠ ʜʦ-

ʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ, ʥʘʧʨʠʤʝʨ, ʣʦʰʘʜʠ, ʫ 

ʢʦʪʦʨʳʭ ʙʦʣʝʟʥʴ ʧʨʦʪʝʢʘʝʪ ʪʷʞʝʣʦ, ʩ ʢʘʨ-

ʪʠʥʦʡ ʵʥʮʝʬʘʣʦʤʠʝʣʠʪʘ. 

ɺɿʅ ʮʠʨʢʫʣʠʨʫʝʪ ʚ ʙʘʩʩʝʡʥʝ ʉʨʝʜʠ-

ʟʝʤʥʦʛʦ ʤʦʨʷ ʩ 1960-ʭ ʛʛ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʣʶʜʝʡ ʠ/ʠʣʠ 

ʣʦʰʘʜʝʡ ʙʳʣʠ ʚʳʟʚʘʥʳ ʰʪʘʤʤʘʤʠ, ʧʨʠ-

ʥʘʜʣʝʞʘʱʠʤʠ ʢ ʣʠʥʠʠ 1ʘ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʝʡʩʷ ʫʤʝʨʝʥʥʦʡ ʧʘʪʦʛʝʥʥʦʩʪʴʶ ʜʣʷ ʣʦ-

ʰʘʜʝʡ ʠ ʣʶʜʝʡ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʠʣʠ ʦʪʩʫʪ-

ʩʪʚʫʶʱʝʡ ʧʘʪʦʛʝʥʥʦʩʪʴʶ ʜʣʷ ʧʪʠʮ [18, 20,  

35, 49]. ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩ 2000-ʭ ʛʛ., ʵʧʠ-

ʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ɿʅʀ ʠʟʤʝʥʠ-

ʣʘʩʴ: ʩ ʦʯʝʥʴ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʵʥʜʝʤʠʯʥʦ-

ʩʪʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ 

ʩʨʝʜʠ ʧʪʠʮ ʜʦ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʤʝʨ-

ʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʥʝʚʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʠ ʣʶ-

ʜʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʰʪʘʤʤʳ ʣʠʥʠʠ 2, ʜʦ ʵʪʦ-

ʛʦ ʩʯʠʪʘʚʰʠʝʩʷ ʵʥʜʝʤʠʯʥʳʤʠ ʥʘ ʶʛʝ ʦʪ 

ʉʘʭʘʨʳ, ʙʳʣʠ ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʳ ʚ ʎʝʥ-

ʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ (ɺʝʥʛʨʠʠ [16, 20, 23], ɸʚ-

ʩʪʨʠʠ [25], ɻʨʝʮʠʠ [23, 26, 39, 55, 59], ʀʪʘ-

ʣʠʠ [21, 23]). ʉʝʨʴʝʟʥʘʷ ʵʧʠʜʝʤʠʷ ɿʅʀ 

ʧʨʦʠʟʦʰʣʘ ʚ 2010 ʛ. ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʄʘʢʝ-

ʜʦʥʠʠ, ɻʨʝʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʟʚʘʥʘ 

ʰʪʘʤʤʦʤ ʚʠʨʫʩʘ ʣʠʥʠʠ 2 [26, 39]. ɺ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ  ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʣʶʜʝʡ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ɸʣʙʘʥʠʠ, ɺʝʥʛʨʠʠ, 

ʀʟʨʘʠʣʝ,   ʀʪʘʣʠʠ,  ʄʘʢʝʜʦʥʠʠ,   ʥʘ  ʇʘʣʝ- 
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ʩʪʠʥʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʈʫʤʳʥʠʠ, ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʝʨʙʠʠ, ʀʩʧʘʥʠʠ, ʋʢʨʘʠ-

ʥʳ, ʊʫʥʠʩʘ, ʊʫʨʮʠʠ ʠ ɻʨʝʮʠʠ [10, 11, 15, 

20, 23, 29, 40, 51]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʩʪʨʘʥ ʨʘʟʨʘʙʦʪʘʥʳ ʩʠʩʪʝʤʳ ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʣʫʯʰʝʥʠʶ ʜʠʘʛʥʦʩʪʠʢʠ ɿʅʀ. ʆʜʥʘʢʦ ʜʦ 

ʩʠʭ ʧʦʨ  ʚʩʧʳʰʢʠ ʚʦʟʥʠʢʘʶʪ ʥʝʧʨʝʜʩʢʘʟʫ-

ʝʤʦ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʆʩʥʦʚʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ (ʚʝʢʪʦ- 

ʨʘʤʠ) ɺɿʅ ʷʚʣʷʶʪʩʷ ʢʦʤʘʨʳ, ʢʦʪʦʨʳʝ ʠʥ-

ʬʠʮʠʨʫʶʪʩʷ, ʧʠʪʘʷʩʴ ʢʨʦʚʴʶ ʦʪ ʟʘʨʘʞʝʥ-

ʥʦʡ ʚʠʨʫʩʦʤ ʧʪʠʮʳ. ʇʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʯʝ-

ʨʝʟ ʩʪʝʥʢʠ ʢʠʰʝʯʥʠʢʘ ʚ ʛʝʤʦʣʠʤʬʫ ʚʠʨʫʩ 

ʨʝʧʣʠʮʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʥʫʪʨʝʥʥʠʭ 

ʪʢʘʥʝʡ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʩʪʫʧʘʝʪ ʚ 

ʩʣʶʥʥʳʝ ʞʝʣʝʟʳ. ʕʪʦʪ ʚʥʝʰʥʠʡ ʠʥʢʫʙʘʮʠ-

ʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʢʦʤʘʨʘʭ ʜʣʠʪʩʷ 10ï14 

ʜʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ ʢʦʤʘʨʳ ʦʩʪʘʶʪʩʷ ʠʥʬʠʮʠʨʦʚʘʥ-

ʥʳʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʚʦʝʡ ʞʠʟʥʠ 

ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳ ʧʝʨʝʜʘʚʘʪʴ ʚʠ-

ʨʫʩ ʢʘʞʜʦʤʫ ʧʦʟʚʦʥʦʯʥʦʤʫ, ʥʘ ʢʦʪʦʨʦʤ 

ʦʥʠ ʢʦʨʤʷʪʩʷ. ʉʨʝʜʠ ʙʦʣʝʝ 15 ʚʠʜʦʚ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʬʘʫʥʝ ʢʦʤʘʨʦʚ, ʦʩʥʦʚʥʳʤʠ ʚʝʢʪʦ-

ʨʘʤʠ ɺɿʅ ʚ ɽʚʨʦʧʝ ʷʚʣʷʶʪʩʷ ʢʦʤʘʨʳ ʨʦʜʘ 

Culex, ʦʩʦʙʝʥʥʦ ʚʠʜʦʚ Culex pipiens ʠ Cu-

lex modestus. Culex modestus ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʚʝʢʪʦʨʦʤ ʚ ʜʝʣʴʪʦʚʳʭ ʠ ʜʨʫʛʠʭ ʚʦʜ-  

ʥʦ-ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ, ʠ ʠʤʝʥʥʦ ʵʪʦʪ 

ʚʝʢʪʦʨ ʙʳʣ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʚʩʧʳʰʢʫ 

ɺɿʅ ʚ 1962 ʛ. ʥʘ ʶʛʝ ʌʨʘʥʮʠʠ. Culex 

pipiens ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤ ʚʠʜʦʤ ʠ ʦʩʥʦʚʥʳʤ ʚʝʢʪʦʨʦʤ ʧʝʨʝʜʘʯʠ 

ʠʥʬʝʢʮʠʠ, ʯʪʦ ʚʳʷʚʣʝʥʦ ʚ ʭʦʜʝ ʵʧʠʜʝʤʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʥʝʜʘʚʥʠʭ 

ʚʩʧʳʰʝʢ [3, 9, 18, 22, 41]. 

ʅʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ɺɿʅ ʤʦʞʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʤʝʩʪʥʳʤ ʚʠʜʘʤ ʘʨʛʘʩʦʚʳʭ ʠ ʠʢʩʦʜʦʚʳʭ 

ʢʣʝʱʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʦʭʨʘʥʝʥʠʠ ʚʠʨʫʩ-

ʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʤʝʞʵʧʠʟʦʦʪʠʯʝʩʢʠʡ ʧʝ-

ʨʠʦʜ [3, 9, 18, 22, 41].  

ʆʩʥʦʚʥʳʤʠ ʭʦʟʷʝʚʘʤʠ-ʨʝʟʝʨʚʫʘʨʘʤʠ 

(ʘʤʧʣʠʬʠʢʘʪʦʨʘʤʠ) ʚʠʨʫʩʘ ʷʚʣʷʶʪʩʷ ʧʪʠ-

ʮʳ, ʚ ʦʩʥʦʚʥʦʤ, ʚʦʜʥʦ-ʦʢʦʣʦʚʦʜʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʦʚ, ʯʝʤ  ʠ  ʦʙʲʷʩʥʷʝʪʩʷ  ʰʠʨʦʢʦʝ ʨʘʩ- 

ʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʘ ʚ ʧʨʠʨʦʜʝ. ɺʠʨʫʩ 

ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʙʦʣʝʝ 150 ʚʠʜʦʚ ʜʦʤʘʰ-

ʥʠʭ ʠ ʜʠʢʠʭ ʧʪʠʮ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʘʠʙʦ-

ʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ ʚʠʨʫʩʘ 

ʷʚʣʷʶʪʩʷ ʚʠʜʳ ʚʦʨʦʙʴʠʥʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʚʨʘʥʦʚʳʝ, ʫ ʢʦʪʦʨʳʭ ʚʠʨʫʩ ʚʳʷʚʣʷʝʪ-

ʩʷ ʚ ʚʳʩʦʢʠʭ ʪʠʪʨʘʭ. ɺ ɽʚʨʦʧʝ ʚʠʨʫʩ ʙʳʣ 

ʚʳʜʝʣʝʥ ʦʪ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʜʠʢʠʭ ʥʘʟʝʤ-

ʥʳʭ ʠ ʚʦʜʥʳʭ ʧʪʠʮ (ʛʦʣʫʙʠ, ʚʦʨʦʥʳ, ʮʘʧ-

ʣʠ, ʯʘʡʢʠ ʜʨ.) [16, 17, 22, 27, 53]. 

ʉʧʦʩʦʙʥʦʩʪʴʶ ɺɿʅ ʚʳʟʳʚʘʪʴ ʜʣʠ-

ʪʝʣʴʥʫʶ ʠ ʚʳʨʘʞʝʥʥʫʶ ʚʠʨʝʤʠʶ ʫ ʥʝʢʦ-

ʪʦʨʳʭ ʚʠʜʦʚ ʧʪʠʮ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʛʦ ʚʦ ʚʨʝʤʷ 

ʤʠʛʨʘʮʠʡ ʧʪʠʮ ʚ ʥʦʚʳʝ ʨʘʡʦʥʳ. ʇʪʠʮʳ 

ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ ʚʠʨʫʩʳ ʚ ʚʳʩʦʢʠʭ 

ʪʠʪʨʘʭ ʩ ʦʨʘʣʴʥʳʤʠ ʠ ʢʣʦʘʢʘʣʴʥʳʤʠ ʚʳʜʝ-

ʣʝʥʠʷʤʠ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝ-

ʨʝʜʘʯʠ ʚʠʨʫʩʘ ʦʪ ʧʪʠʮʳ ʢ ʧʪʠʮʝ ʧʨʠ ʩʦʚ-

ʤʝʩʪʥʦʤ ʢʦʨʤʣʝʥʠʠ. ɺ ɽʚʨʦʧʝ ʠʥʬʝʢʮʠʷ 

ʧʪʠʮ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤ-

ʥʦ, ʚʝʨʦʷʪʥʦ, ʵʪʦ ʦʪʨʘʞʘʝʪ ʜʦʣʛʫʶ ʩʦʚ-

ʤʝʩʪʥʫʶ ʵʚʦʣʶʮʠʶ ʚʠʨʫʩʘ ʠ ʭʦʟʷʠʥʘ ʚ 

ʉʪʘʨʦʤ ʉʚʝʪʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʉʐɸ, ʛʜʝ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʜʠʢʠʭ 

ʧʪʠʮ, ʚʳʟʚʘʥʥʘʷ ɺɿʅ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ 

ʚʩʧʳʰʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʣʶʜʝʡ, ʵʪʦ-

ʛʦ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʝʢ ʩʨʝ-

ʜʠ ʣʶʜʝʡ ʚ ɽʚʨʦʧʝ [34, 44, 48, 58]. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ɿʘʧʘʜʥʦ-

ʅʠʣʴʩʢʦʡ ʠʥʬʝʢʮʠʠ ʫ ʣʶʜʝʡ. ɺʦʩʧʨʠʠʤ-

ʯʠʚʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ɺɿʅ ʚʳʩʦʢʘ, ʭʦʪʷ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʧʨʝʦʙʣʘʜʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦʝ 

ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʠʣʠ ʣʝʛʢʠʝ ʣʠʭʦʨʘʜʦʯʥʳʝ 

ʬʦʨʤʳ ʙʦʣʝʟʥʠ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʣʠ-

ʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 20ï30% ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʣʶʜʝʡ ʠʤʝʶʪ ʩʠʤʧʪʦʤʳ ʦʪ ʛʨʠʧ-

ʧʦʧʦʜʦʙʥʳʭ ʜʦ ʥʝʡʨʦʠʥʚʘʟʠʚʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ (ʤʝʥʠʥʛʠʪ, ʵʥʮʝʬʘʣʠʪ ʠʣʠ ʦʩʪʨʳʡ 

ʧʘʨʘʣʠʯ), ʢʦʪʦʨʳʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ 

ʠʣʠ ʜʘʞʝ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʩ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ 3ï17% [45, 53, 54].  

ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʯʝʣʦʚʝʢʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʘʚʣʷʝʪ 3ï8 ʜʥʝʡ ʠ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ. 

ɺʠʨʝʤʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 1ï3 ʜʥʝʡ, 

ʥʦ  ʤʦʞʝʪ  ʜʣʠʪʴʩʷ  ʜʦ  11 ʜʥʝʡ. ɺ  15ï20% 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

 ʩʣʫʯʘʝʚ ʧʨʦʪʝʢʘʝʪ ʢʘʢ ʣʝʛʢʦʝ ʛʨʠʧʧʦʧʦ-

ʜʦʙʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ. ʕʪʠ ʩʠʤʧʪʦʤʳ ʤʦʛʫʪ 

ʜʣʠʪʴʩʷ 2ï5 ʜʥʝʡ. ɺ 25ï50% ʩʣʫʯʘʝʚ ʤʦ-

ʞʝʪ ʪʘʢʞʝ ʥʘʙʣʶʜʘʪʴʩʷ ʩʳʧʴ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʤʘʢʫʣʦʧʘʧʫʣʝʟʥʘʷ, ʯʪʦ ʤʝʥʝʝ ʚʝʨʦʷʪʥʦ 

ʧʨʠ ʥʝʡʨʦʠʥʚʘʟʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʄʝ-

ʥʝʝ ʯʝʤ ʚ 1% ʩʣʫʯʘʝʚ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʚʨʦ-

ʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʝʥʠʥ-

ʛʠʪ, ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪ, ʦʩʪʨʳʡ ʚʷʣʳʡ ʧʘ-

ʨʘʣʠʯ ʠʣʠ ʩʤʝʰʘʥʥʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. ɺʳʟʜʦʨʦʚʣʝʥʠʝ ʧʦʩʣʝ ʥʝʡʨʦʠʥʚʘʟʠʚ-

ʥʦʡ ɿʅʀ ʤʦʞʝʪ ʙʳʪʴ ʤʝʜʣʝʥʥʳʤ, ʠ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʜʦʣʛʦʩʨʦʯʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʦʩʣʦ- 

ʞʥʝʥʠʷ ʚ ʚʠʜʝ ʩʣʘʙʦʩʪʠ, ʤʠʘʣʛʠʠ ʠ ʫʩʪʘ-

ʣʦʩʪʠ [22, 32, 36]. ʃʝʪʘʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 10% ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʘ ʩʦ ʩʪʘʨ-

ʰʠʤʠ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠʣʠ ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺʦ ʚʨʝʤʷ 

ʚʩʧʳʰʝʢ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʣʝʪʘʣʴʥʦʩʪʴ 

ʩʨʝʜʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʧʨʠ ʥʝʡʨʦʠʥʚʘʟʠʚʥʦʡ ɿʅʀ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 

4% ʚ ʈʫʤʳʥʠʠ (1996), 12% ʚ ʅʴʶ-ʁʦʨʢʝ 

(1999) ʠ 14% ʚ ʀʟʨʘʠʣʝ (2000) ʜʦ 17% ʩʣʫ-

ʯʘʝʚ ʚ ɻʨʝʮʠʠ (2010) [22, 39, 40]. ʇʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩʦ ʚʟʨʦʩʣʳʤʠ, ʜʝʪʠ, ʠʥʬʠʮʠʨʦʚʘʥ-

ʥʳʝ ɺɿʅ, ʙʦʣʝʶʪ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʠ ʩ 

ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧ-

ʪʦʤʦʚ. ʋ ʥʠʭ ʥʘʙʣʶʜʘʶʪʩʷ ʯʘʱʝ  ʤʝʥʠʥ-

ʛʠʪʥʳʝ ʩʠʤʧʪʦʤʳ, ʯʝʤ ʵʥʮʝʬʘʣʠʪʥʳʝ, ʦʪ-

ʤʝʯʘʶʪʩʷ ʣʫʯʰʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʭʦ-

ʜʳ ʠ ʙʦʣʝʝ ʥʠʟʢʘʷ ʣʝʪʘʣʴʥʦʩʪʴ [22, 50]. 

ʇʝʨʝʜʘʯʘ ɺɿʅ ʯʝʣʦʚʝʢʫ ʧʨʦʠʩʭʦʜʠʪ, 

ʚ ʦʩʥʦʚʥʦʤ, ʯʝʨʝʟ ʫʢʫʩ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʦʤʘʨʦʚ. ʆʜʥʘʢʦ ʧʝʨʝʜʘʯʘ ʪʘʢʞʝ ʚʦʟʤʦʞ-

ʥʘ ʯʝʨʝʟ ʢʨʦʚʴ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʢʘʥʠ ʠ 

ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʦʨʛʘ-

ʥʦʚ. ʉʣʫʯʘʠ ʟʘʨʘʞʝʥʠʷ ʪʘʢʠʤ ʧʫʪʝʤ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʉʐɸ ʠ ɽʚʨʦʧʝ [1, 

22]. ɺ ʉʐɸ ʙʳʣʦ ʩʦʦʙʱʝʥʦ ʦ ʝʜʠʥʠʯʥʦʤ 

ʩʣʫʯʘʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦʡ 

ʧʝʨʝʜʘʯʠ ʚʠʨʫʩʘ ʦʪ ʤʘʪʝʨʠ ʨʝʙʝʥʢʫ, ʚ ʜʨʫ-

ʛʦʤ ʩʣʫʯʘʝ ï ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʩʯʠ-

ʪʘʣʦʩʴ ʚʝʨʦʷʪʥʳʤ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢ-

ʮʠʠ ʤʣʘʜʝʥʮʫ. ɹʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʩʣʫʯʘʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘ-

ʥʠʷ ɺɿʅ: ʫ ʵʥʪʦʤʦʣʦʛʦʚ ʚʦ ʌʨʘʥʮʠʠ ʧʨʠ 

ʩʙʦʨʝ ʢʦʤʘʨʦʚ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ; ʫ ʩʪʫʜʝʥ-

ʪʘ-ʚʝʪʝʨʠʥʘʨʘ ʚ ʖɸʈ ʚ 2009 ʛ. ʧʦʩʣʝ ʚʳ-

ʧʦʣʥʝʥʠʷ ʚʩʢʨʳʪʠʷ ʧʦʥʠ ʠ ʜʚʘ  ʣʘʙʦʨʘʪʦʨ- 

ʥʳʭ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚ ʉʐɸ ʚ 2002 ʛ. ʧʦ-

ʩʣʝ ʩʣʫʯʘʡʥʦʛʦ ʧʦʜʢʦʞʥʦʛʦ ʧʨʦʢʦʣʘ [22]. 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ɿʘʧʘʜʥʦ-

ʅʠʣʴʩʢʦʡ ʠʥʬʝʢʮʠʠ ʫ ʣʦʰʘʜʝʡ. ʃʦʰʘʜʠ 

ʪʘʢʞʝ ʠʥʬʠʮʠʨʫʶʪʩʷ ʯʝʨʝʟ ʫʢʫʩ ʟʘʨʘʞʝʥ-

ʥʳʭ ʢʦʤʘʨʦʚ. ʏʘʩʪʦ ʵʧʠʟʦʦʪʠʠ ʣʦʰʘʜʝʡ 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʩʣʫʯʘʷʤ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʣʶ-

ʜʝʡ. ʋ ʣʦʰʘʜʝʡ ʟʘʙʦʣʝʚʘʥʠʝ ʦʙʳʯʥʦ ʧʨʦ-

ʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ ʠ ʣʠʰʴ ʫ ʥʝʙʦʣʴʰʦʛʦ 

ʧʨʦʮʝʥʪʘ ʟʘʙʦʣʝʚʰʠʭ (ʦʢʦʣʦ 10%) ʤʦʛʫʪ 

ʧʨʦʷʚʠʪʴʩʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ: ʚ 

ʦʩʥʦʚʥʦʤ, ʧʦʨʘʞʘʝʪʩʷ ʎʅʉ ʠ ʥʘʙʣʶʜʘʶʪ-

ʩʷ ʧʦʣʠʵʥʮʝʬʘʣʦʤʠʝʣʠʪʳ, ʘ ʚ ʥʘʠʙʦʣʝʝ 

ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ï ʜʝʛʝʥʝʨʘʮʠʷ ʥʝʡʨʦʥʦʚ 

[4, 14, 32, 34, 36]. ʉʠʤʧʪʦʤʳ ʤʦʛʫʪ ʚʘʨʴʠ-

ʨʦʚʘʪʴ ʦʪ ʫʤʝʨʝʥʥʦʡ ʘʪʘʢʩʠʠ ʜʦ ʧʦʣʥʦʡ 

ʥʝʧʦʜʚʠʞʥʦʩʪʠ. ʋ ʥʝʢʦʪʦʨʳʭ ʣʦʰʘʜʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦʩʪʴ, ʤʳʰʝʯʥʘʷ ʬʘʩʮʠ-

ʢʫʣʷʮʠʷ, ʜʠʩʤʝʪʨʠʷ, ʩʦʥʣʠʚʦʩʪʴ, ʧʦʨʘʞʝ-

ʥʠʝ ʢʨʘʥʠʘʣʴʥʳʭ ʥʝʨʚʦʚ ʠʣʠ ʯʨʝʟʤʝʨʥʘʷ 

ʚʦʟʙʫʜʠʤʦʩʪʴ. ʃʠʭʦʨʘʜʢʘ ʥʝ ʚʩʝʛʜʘ ʩʯʠʪʘ-

ʝʪʩʷ ʩʠʤʧʪʦʤʦʤ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 

ʣʦʰʘʜʝʡ [4, 14, 22]. 

ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫ ʣʦʰʘʜʝʡ 

ʜʣʠʪʩʷ 3ï15 ʜʥʝʡ, ʘ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫ-

ʧʘʝʪ ʚ ʪʝʯʝʥʠʝ 5ï21 ʜʥʷ. ʉʤʝʨʪʥʦʩʪʴ ʩʨʝʜʠ 

ʣʦʰʘʜʝʡ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 38ï57,1%. ʇʦʩʢʦʣʴʢʫ ʣʦ-

ʰʘʜʠ ʥʝ ʷʚʣʷʶʪʩʷ «ʫʩʠʣʠʚʘʶʱʠʤʠ» ʭʦʟʷʝ-

ʚʘʤʠ, ʚʠʨʝʤʠʷ ʫ ʥʠʭ ʥʠʟʢʘʷ ʠ ʧʨʝʭʦʜʷʱʘʷ 

[4, 14, 22]. 

ɺ ʩʪʨʘʥʘʭ ɽʉ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ 

ʚʩʧʳʰʢʠ ɿʅʀ ʩʨʝʜʠ ʣʦʰʘʜʝʡ ʙʳʣʠ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʳ ʚ ʀʪʘʣʠʠ, ʌʨʘʥʮʠʠ ʠ ʀʩʧʘ-

ʥʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʙʝʟ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʩʣʫ-

ʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʣʶʜʝʡ [17, 22]. ʆʜ-

ʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʚʩʧʳʰʢʠ ʩʨʝʜʠ ʣʦʰʘʜʝʡ 

ʚʦ ʌʨʘʥʮʠʠ (2003) ʠ ʀʪʘʣʠʠ (2009) ʩʦʧʨʦ-

ʚʦʞʜʘʣʠʩʴ ʚʩʧʳʰʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ 

ʣʶʜʝʡ [34].  

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʜʠʥʘʤʠʢʫ ʧʝʨʝʜʘʯʠ ʚʠʨʫʩʘ ɿʘʧʘʜʥʦʛʦ 

ʅʠʣʘ. ʅʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʥʬʝʢʮʠʠ, ʚʳʟʳ-

ʚʘʝʤʦʡ ɺɿʅ, ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺɿʅ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ 

ʜʝʣʴʪʘʤʠ ʨʝʢ ʠ ʜʨʫʛʠʤʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʤʠ 

ʫʛʦʜʴʷʤʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʤʝʩʪʦʤ ʛʥʝʟʜʦ-

ʚʘʥʠʷ ʤʥʦʛʠʭ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʠ ʤʝʩʪʦʤ 

ʨʘʟʤʥʦʞʝʥʠʷ ʦʨʥʠʪʦʬʠʣʴʥʳʭ ʢʦʤʘʨʦʚ.  
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʂʨʦʤʝ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ 

ʚʝʢʪʦʨʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʭ ʤʝʩʪ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʩʝʣʴʩʢʠʭ ʠ 

ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʟʘ-

ʩʪʦʡʥʘʷ ʠ ʯʘʩʪʦ ʛʨʷʟʥʘʷ ʚʦʜʘ ʚ ʚʝʜʨʘʭ, ʙʦʯ-

ʢʘʭ ʠ ʢʘʥʠʩʪʨʘʭ, ʚʦʜʦʩʪʦʢʘʭ, ʚʳʙʨʦʰʝʥ-

ʥʳʭ ʰʠʥʘʭ ʠ ʜʨʫʛʠʭ ʢʦʥʪʝʡʥʝʨʘʭ, ʚ ʢʦʪʦ-

ʨʳʭ ʤʦʞʝʪ ʩʦʙʠʨʘʪʴʩʷ ʚʦʜʘ. ɺ ʛʦʨʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʝʩʪʘʤʠ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʦʙʠʪʘ-

ʥʠʷ ʧʝʨʝʥʦʩʯʠʢʦʚ (ʢʦʤʘʨʦʚ) ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ ʠ ʟʘʪʘʧʣʠʚʘ-

ʝʤr ʝ ʧʦʜʚʘʣr  ʠ ʜʨ., ʢʘʢ ʪɻʦ ʙrʣʦ ʚʦ ʚʨʝʤ̫ 

ʚʩʧʳʰʝʢ ʚ ʈʫʤʳʥʠʠ [12, 22]. 

ɺ ʨʷʜʝ ʩʠʪʫʘʮʠʡ  ʦʜʥʠʤ  ʠʟ ʚʘʞʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʘʢ-

ʪʠʚʥʦʩʪʴ ɺɿʅ, ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ 

ʢʦʤʘʨʦʚ  ʠ  ʚʥʝʰʥʶʶ  ʠʥʢʫʙʘʮʠʶ  ɺɿʅ  [5, 

22]. ʈʘʟʚʠʪʠʝ ʣʠʯʠʥʦʢ ʢʦʤʘʨʦʚ ʚʠʜʘ Culex 

pipiens ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ 12Áʉ, ʘ ʦʧʪʠʤʘʣʴ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʥʠʭ ʷʚʣʷʝʪʩʷ 25ï 

30Áʉ. ʇʝʨʝʜʘʯʘ ʚʦʟʙʫʜʠʪʝʣʷ ʦʪ ʢʦʤʘʨʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ ʚ ʪʝʯʝʥʠʠ ʝʛʦ ʚʥʝʰʥʝʡ ʠʥʢʫʙʘʮʠʠ, 

ʘ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʚʥʝʰʥʝʛʦ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ 

ʢʦʤʘʨʦʚ [22]. ʄʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘʪʨʘʛʠʚʘʝʪ ʵʢʦʣʦʛʠʶ ʧʝʨʝ-

ʥʦʩʯʠʢʦʚ ʠ, ʚʝʨʦʷʪʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦ-

ʩʪʴʶ ʥʘʢʦʧʣʝʥʠʷ ɺɿʅ ʚ ʢʦʤʘʨʘʭ [5]. 

ɼʠʘʛʥʦʩʪʠʢʘ ɿʘʧʘʜʥʦ-ʅʠʣʴʩʢʦʡ ʠʥ-

ʬʝʢʮʠʠ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɼʠʘʛʥʦ-

ʩʪʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʣʠ ʧʨʷʤʳʤʠ ʤʝʪʦʜʘʤʠ ʜʝʪʝʢʮʠʠ ʚʠʨʫʩʘ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʨʘʟʮʳ ʠ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʝ ʪʝʩʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 ï ʃʘʙʦʨʘʪʦʨʥʳʝ ʪʝʩʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʘʜʟʦʨʘ ʟʘ ɿʘʧʘʜʥʦ-

ʅʠʣʴʩʢʦʡ ʠʥʬʝʢʮʠʝʡ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ (ʣʦʰʘʜʠ, ʧʪʠʮʳ ʠ ʢʦʤʘʨʳ) 

ʆʙʨʘʟʝʮ / 

ʤʝʪʦʜ 
ʃʶʜʠ ʃʦʰʘʜʠ ʇʪʠʮʳ ʂʦʤʘʨʳ 

ʦʙʨʘʟʝʮ ʩʳʚʦʨʦʪʢʘ, ʧʣʘʟʤʘ, 

ʉʄɾ 

ʩʳʚʦʨʦʪʢʘ ʠ ʪʢʘʥʴ ʩʳʚʦʨʦʪʢʘ, ʪʢʘʥʴ ʠ 

ʦʨʘʣʴʥʳʝ ʤʘʟʢʠ 

ʧʫʣʳ 

ʥʝʧʨʷʤʘʷ 

ʜʝʪʝʢʮʠʷ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ 

ʘʥʘʣʠʟ ELISA (IgM, 

IgG, ʘʚʠʜʥʦʩʪʴ IgG) 

ʨʝʘʢʮʠʷ ʠʤʤʫʥʦʬʣʫʦ-

ʨʝʩʮʝʥʮʠʠ (ʈʀʌ) 

ʨʝʘʢʮʠʷ  

ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ) 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ 

ʘʥʘʣʠʟ ELISA 

(IgM, IgG) 

ʨʝʘʢʮʠʷ ʥʝʡʪʨʘʣʠʟʘ-

ʮʠʠ (ʈʅ) 

ʜʦʤʘʰʥʠʝ ʧʪʠʮʳ: 

ELISA (IgM, IgG); 

ʜʠʢʠʝ ʧʪʠʮʳ:  

ʢʦʥʢʫʨʝʥʪʥʳʡ ELISA 

ʠʣʠ ʥʝʧʨʷʤʦʡ 

ELISA 

ʨʝʘʢʮʠʷ  

ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʅ) 

  

ʧʨʷʤʘʷ 

 ʜʝʪʝʢʮʠʷ 

ʚʠʨʫʩʘ 

ʆʊ-ʇʎʈ 

ʚʳʜʝʣʝʥʠʝ ʥʘ 

 ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ 

ʆʊ-ʇʎʈ 

ʚʳʜʝʣʝʥʠʝ ʥʘ  

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ 

ʙʳʩʪʨʘʷ ʠʤʤʫʥʦʭʨʦ-

ʤʘʪʦʛʨʘʬʠʷ 

ʆʊ-ʇʎʈ 

ʚʳʜʝʣʝʥʠʝ ʥʘ  

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʙʳʩʪʨʘʷ ʠʤʤʫʥʦ-

ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʆʊ-ʇʎʈ 

ʚʳʜʝʣʝʥʠʝ ʥʘ  

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ɿʅʀ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

IgM ʧʦʯʪʠ ʚʩʝʛʜʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʠ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ 

(ʉʄɾ) ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʥʝʡʨʦʠʥʚʘ-

ʟʠʚʥʦʡ ɿʅʀ IgM ʚʩʝʛʜʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʘ 

8-ʡ ʜʝʥʴ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

IgM ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʜʦ 12 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ   ʟʘʨʘʞʝʥʠʷ,   ʧʦʣʦʞʠʪʝʣʴʥʳʝ   ʘʥʪʠ- 

ɺɿʅ IgM ʠʣʠ ʪʝʩʪʳ ʘʚʠʜʥʦʩʪʠ IgG ʤʦʛʫʪ 

ʧʦʤʦʯʴ ʨʘʟʣʠʯʠʪʴ ʦʩʪʨʳʝ ʠ ʨʘʥʝʝ ʧʝʨʝʥʝ-

ʩʝʥʥʳʝ ʠʥʬʝʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʩʝʨʦ-

ʣʦʛʠʯʝʩʢʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘ ʘʥʪʠʪʝʣʘ ɺɿʅ 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʝʨʝʢʨʝʩʪʥʦʝ ʨʝʘʛʠʨʦ-

ʚʘʥʠʝ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʦʚʳʤʠ ʘʥʪʠʛʝʥʘʤʠ 

ʬʣʘʚʠʚʠʨʫʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʳʷʚʣʝʥʠʝ ʚʠ-

ʨʫʩʥʝʡʪʨʘʣʠʟʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ ʚ ʨʝʘʢʮʠʠ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ  (ʈʅ)  ʚ  ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ 
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ʉʄɾ ʧʦʚʳʰʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʦʩʪʘʥʦʚ-

ʢʠ ʜʠʘʛʥʦʟʘ.  

ɺɿʅ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥ ʚ 

ʉʄɾ, ʩʳʚʦʨʦʪʢʝ ʠ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʤʦʯʝ ʠʣʠ 

ʪʢʘʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʜʝʣʝʥʠʷ ʚʠʨʫʩʘ ʤʝ-

ʪʦʜʘʤʠ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʩ 

ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʦʡ (ʆʊ-ʇʎʈ) ʠʣʠ 

ʨʝʘʢʮʠʠ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʈʀʌ); 

ʠʣʠ ʤʝʪʦʜʘʤʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ (ʄɸʅʂ). ʆʙʥʘʨʫʞʝʥʠʝ ʚʠʨʫʩʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ 

ʢʦʨʦʪʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʠʨʝʤʠʠ. 

ʅʘʢʦʥʝʮ, ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʦʢʨʘ-

ʰʠʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʙ-

ʥʘʨʫʞʝʥʠʷ ɺɿʅ ʚ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʦʡ ʧʨʠ ʘʫʪʦʧʩʠʠ (ʚʩʢʨʳ- 

ʪʠʠ).  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ 

ʩʣʫʯʘʷ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ɽʉ ʪʨʝʙʫʝʪʩʷ 

ʥʘʣʠʯʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ 4-ʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʠʪʝʨʠʝʚ: 

Å ʚʳʜʝʣʝʥʠʝ ɺɿʅ ʠʟ ʢʨʦʚʠ ʠʣʠ ʩʧʠʥ-

ʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ; 

Å ʜʝʪʝʢʮʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ɺɿʅ 

ʚ ʢʨʦʚʠ ʠʣʠ ʉʄɾ; 

Å ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ (IgM) ʢ 

ɺɿʅ ʚ ʉʄɾ; 

Å ʚʳʩʦʢʠʡ ʪʠʪʨ IgM ʢ ɺɿʅ, ʜʝʪʝʢʮʠʷ 

IgG ʢ ɺɿʅ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʘʢʮʠʝʡ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʚʩʝ ʚʤʝʩʪʝ). 

ʆʙʥʘʨʫʞʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠ-

ʪʝʣ ʢ ʚʠʨʫʩʫ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʢʣʠʥʠʯʝʩʢʠʤ ʩʠʤʧ-

ʪʦʤʘʤ ʠʣʠ ʥʘʣʠʯʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʳʡ 

ʩʣʫʯʘʡ. 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʝʢʮʠʠ ʫ ʧʪʠʮ ʠ 

ʣʦʰʘʜʝʡ ʧʦʜʭʦʜʷʪ ʢʘʢ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ, ʪʘʢ 

ʠ ʧʨʷʤʳʝ ʤʝʪʦʜʳ ʜʝʪʝʢʮʠʠ. ʋ ʧʪʠʮ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʢʨʠʥʠʥʛʘ ʤʦ-

ʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ 

ʘʥʘʣʠʟ ELISA (ʪʘʙʣʠʮʘ 1) ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚ ʈʅ. ʆʙʨʘʟʮʳ ʪʢʘʥʝʡ 

(ʛʦʣʦʚʥʦʛʦ ʠʣʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ) ʣʦʰʘʜʝʡ 

ʦʪ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝ-

ʨʝʥʳ ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʠ ʚ 

ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʠʨʫʩ 

ʤʦʞʥʦ ʨʘʟʤʥʦʞʠʪʴ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ. ʊʘʢ-

ʞʝ ʠʩʧʦʣʴʟʫʶʪ ʪʝʩʪʳ  ʙʳʩʪʨʦʛʦ  ʦʙʥʘʨʫʞʝ- 

ʥʠʷ ʘʥʪʠʛʝʥʘ (ʵʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʠʤʤʫʥʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ).  

ʇʫʣʳ ʢʦʤʘʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʵʢʩʧʨʝʩʩ-

ʪʝʩʪʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʛʝʥʘ. ʇʦʜʭʦ-

ʜʠʪ ʤʦʣʝʢʫʣʷʨʥʘʷ ʜʝʪʝʢʮʠʷ ʚʠʨʫʩʘ ʤʝʪʦ-

ʜʦʤ ʆʊ-ʇʎʈ ʚ ʧʫʣʘʭ ʢʦʤʘʨʦʚ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʩʝʢʚʝʥʠʨʦʚʘʪʴ ʠ ʪʠʧʠʨʦʚʘʪʴ ʚʠʨʫʩ 

(ʪʘʙʣʠʮʘ 1). 

ʕʧʠʜʝʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ɿʘʧʘʜ- 

ʥʦ-ʅʠʣʴʩʢʦʡ ʠʥʬʝʢʮʠʠ ʚ ɽʚʨʦʧʝ. ʉʝʨʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʮʠʨʢʫʣʷʮʠʷ ɺɿʅ ʚ ɽʚʨʦʧʝ ʧʨʦʠʩʭʦʜʠʪ ʩ  

50-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʨʦʚʠ ʞʠʪʝʣʝʡ ɸʣʙʘʥʠʠ. 

ʆʜʥʘʢʦ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʚʩʧʳʰʢʠ 

ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʣʶʜʝʡ ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʝʜʢʠʤʠ. ʇʝʨʚʘʷ ʨʘʩʧʦʟʥʘʥʥʘʷ ʚʩʧʳʰʢʘ 

ʩʨʝʜʠ ʣʶʜʝʡ ʧʨʦʠʟʦʰʣʘ ʚ 1962ï1963 ʛʛ. ʥʘ 

ʬʨʘʥʮʫʟʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦ-

ʨʷ ʚ ʂʘʤʘʨʛʝ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ɺɿʅ 

ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʣʶʜʝʡ, ʢʦʤʘʨʦʚ ʠ ʢʣʝʱʝʡ 

[2, 6-9, 22, 27]. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʨʷʜ ʚʩʧʳʰʝʢ ʩʨʝʜʠ ʣʶʜʝʡ 

ʚ ʖʞʥʦʡ ɽʚʨʦʧʝ ʠ ʙʘʩʩʝʡʥʝ ʉʨʝʜʠʟʝʤʥʦʛʦ 

ʤʦʨʷ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢ ɸʣʞʠʨ, ʏʝʭʠʷ, 

ʌʨʘʥʮʠʷ, ɻʨʝʮʠʷ, ɺʝʥʛʨʠʷ, ʀʟʨʘʠʣʴ, ʀʪʘ-

ʣʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʈʫʤʳʥʠʷ, ʉʝʨʙʠʷ, ʀʩʧʘ-

ʥʠʷ ʠ ʊʫʥʠʩ. ɿʘ ʧʦʩʣʝʜʥʠʝ 4 ʛʦʜʘ ʧʦʜʨʷʜ 

ʚʩʧʳʰʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ɻʨʝʮʠʠ, ʈʫ-

ʤʳʥʠʠ, ʀʪʘʣʠʠ ʠ ɺʝʥʛʨʠʠ [17, 22, 23]. 

ɺ ʪʨʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ï ɺʦʣʛʦʛʨʘʜʩʢʘʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ, ʠ ʈʦ-

ʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʠ ï ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʣʫʯʘʠ 

ɿʅʀ. ɿʘ ʧʝʨʠʦʜ 1999ï2010 ʛʛ. ʙʳʣʦ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ 928 ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʣʶ-

ʜʝʡ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 322 ï ʚ ɸʩʪ-

ʨʘʭʘʥʩʢʦʡ, ʠ 40 ï ʚ ʈʦʩʪʦʚʩʢʦʡ. ʇʠʢ ʵʧʠʜʝ-

ʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣ. ʚ 1999 ʛ. (380 ʩʣʫʯʘ-

ʝʚ) ʠ ʚ 2010 ʛ. (413 ʩʣʫʯʘʝʚ) [10, 41]. 

ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ ʋʢʨʘʠ-

ʥʳ ʜʦ 10% ʣʠʭʦʨʘʜʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʶ-

ʜʝʡ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚʳʟʚʘʥʳ ɺɿʅ 

[11, 51].  

ɿʅʀ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘ-

ʥʠʝʤ ʜʣʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɽʚʨʦʧʳ ʠ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʥʦʟʦʬʦʨʤʦʡ ʥʘ ʫʨʦʚʥʝ ɽʚ-

ʨʦʧʝʡʩʢʦʛʦ  ʩʦʶʟʘ (ɽʉ). ɺ 2012 ʛ. ʙʳʣʦ  ʟʘ- 
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ʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 238 ʩʣʫʯʘʝʚ ɿʅʀ ʚ ʩʪʨʘʥʘʭ 

ɽʉ ʠ ɽʚʨʦʧʝʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʳ 

(ɽʕɿ),  ʧʨʠ  ʵʪʦʤ ʚ ɹʦʣʛʘʨʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦ- 

ʚʘʥʳ ʤʝʩʪʥʳʝ ʩʣʫʯʘʠ ʚʧʝʨʚʳʝ ʩ 2008 ʛ. 

(ʪʘʙʣʠʮʘ 2) [17, 23]. 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɿʘʧʘʜ-  

ʥʦ-ʅʠʣʴʩʢʦʡ ʠʥʬʝʢʮʠʝʡ ʩʨʝʜʠ ʣʶʜʝʡ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ,              

2008ï2012 ʛʛ. 

ʉʪʨʘʥʘ 
2012 2011 2010 2009 2008 

n r n r n r n r n r 

ɹʦʣʛʘʨʠʷ 4 0,06 ï ï ï ï ï ï ï ï 

ɺʝʥʛʨʠʷ 17 0,17 4 0,04 19 0,19 7 0,07 19 0,19 

ɻʨʝʮʠʷ 162 1,46 100 0,9 262 2,34 0 0,00 0 0,00 

ʀʪʘʣʠʷ 28 0,05 14 0,02 5 0,01 18 0,03 3 0,01 

ʈʫʤʳʥʠʷ 15 0,08 11 0,06 57 0,028 2 0,01 2 0,01 

ʌʨʘʥʮʠʷ 3 ï 1 ï 3 ï 1 ï ï ï 

ʍʦʨʚʘʪʠʷ 6 0,14 ï ï ï ï ï ï ï ï 

ɺʩʝʛʦ ʚ 

ʩʪʨʘʥʘʭ ɽʉ 

ʠ ɽʕɿ 

238 0,07 132 0,04 349 0,11 28 0,01 14 0,01 

ʇʨʠʤʝʯʘʥʠʝ ï n ï ʯʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ; r ï ʧʦʢʘʟʘʪʝʣʴ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ;  ï ʥʝʪ ʜʘʥʥʳʭ  

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʪʨʘʥʘʭ, 

ʛʜʝ ʨʘʥʝʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʣʫʯʘʠ ɿʅʀ, 

ʠʭ ʯʠʩʣʦ ʚʦʟʨʦʩʣʦ ʚ 2012 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 2011 ʛ.  

ɺ 2013 ʛ. ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʚʥʦʚʴ ʚʦʟ-

ʨʦʩʣʦ ʚ ʨʘʥʝʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʪʨʘʥʘʭ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ɻʨʝʮʠʠ. ʂʨʦʤʝ  ʪʦʛʦ,  ʨʝʘʣʠ- 

ʟʘʮʠʷ ʩʢʨʠʥʠʥʛʘ ʜʦʥʦʨʩʢʦʡ ʢʨʦʚʠ ʧʦʟʚʦʣʠ-

ʣʘ ʦʙʥʘʨʫʞʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʦʥʦʨʦʚ 

ʢʨʦʚʠ ʚ ʀʪʘʣʠʠ ʠ ɻʨʝʮʠʠ ʚ 2013 ʛ. ɺ 2014 

ʛ. ʩʣʫʯʘʠ ɿʅʀ ʧʨʦʜʦʣʞʘʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ-

ʩʷ ʚ ʩʪʨʘʥʘʭ ɽʉ ʠ ʩʦʩʝʜʥʠʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥʘʭ (ʪʘʙʣʠʮʘ 3) [17, 23]. 

ʊʘʙʣʠʮʘ 3 ï ʏʠʩʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ɿʅʀ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʚ     

2013ï2014 ʛʛ.  

ʉʪʨʘʥʘ 2014 ʛ. 2013 ʛ. 

ɺʝʥʛʨʠʷ 11 36 

ɻʨʝʮʠʷ 15 86 

ʀʪʘʣʠʷ 24 79 

ʈʫʤʳʥʠʷ 23 24 

ʌʨʘʥʮʠʷ ï 1 

ʍʦʨʚʘʪʠʷ ï 16 

ɺʩʝʛʦ ʚ ʩʪʨʘʥʘʭ ɽʉ 74 228 

ɹʦʩʥʠʷ ʠ ɻʝʨʮʦʛʦʚʠʥʘ 13 3 

ʀʟʨʘʠʣʴ 17 63 

ʈʦʩʩʠʷ 29 177 

ʉʝʨʙʠʷ 76 302 

ʋʢʨʘʠʥʘ ï 1 

ʉʠʩʪʝʤʘ ʥʘʜʟʦʨʘ ʟʘ ɿʅʀ ʚ ʝʚʨʦ-

ʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʜʟʦʨʘ 

ʟʘ ɿʅʀ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʢʦʤʧʣʝʢʩʥʦʤ 

ʧʦʜʭʦʜʝ  ʥʘ  ʛʣʦʙʘʣʴʥʦʤ,  ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ  

ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ, ʚʢʣʶʯʘʷ ʥʘʜʟʦʨ ʟʘ ʩʦ-

ʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ ʠ ʵʥ-

ʪʦʤʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ. ɺʝʩʴʤʘ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ  ʷʚʣʷʝʪʩʷ  ʨʝʛʫʣʷʨʥʦʝ ʦʙʱʝʥʠʝ ʠ 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

 ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʩʝʢʪʦʨʘʤʠ.  

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʝ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʣʫʞʙ ʠ ʩʨʘʚ-

ʥʠʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʧʦ ɺɿʅ 

ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʟʘʪʨʫʜʥʝʥʘ.  

ʉʠʩʪʝʤʳ ʥʘʜʟʦʨʘ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʦ ʩʙʦʨʫ ʠ ʘʥʘʣʠʟʫ ʜʘʥ-

ʥʳʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ɺɿʅ 

(ʦʪ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ) ʥʘ ʦʩʥʦʚʝ ʨʝʛʫʣʷʨ-

ʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Episouth Network 

(http://www.episouthnetwork.org/). ʕʪʘ ʩʝʪʴ 

ʩʦʟʜʘʥʘ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʉʨʝʜʠʟʝʤʥʦʤʦ-

ʨʴʷ (ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʉʝʚʝʨʥʦʡ 

ɸʬʨʠʢʠ ʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ) ʠ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʵʧʠʜʝʤʠʦʣʦʛʠ-

ʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ ʜʣʷ ʫʩʠʣʝʥʠʷ ʵʧʠʜʥʘʜʟʦ-

ʨʘ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʢʦʥʪʨʦʣʷ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦ-

ʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ, 

ʦʙʫʯʝʥʠʷ, ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʩʪʨʘʥ ʚ ʉʨʝʜʠʟʝʤʥʦ-

ʤʦʨʩʢʦʤ   ʨʝʛʠʦʥʝ. ʀʟ  ʶʛʦ-ʚʦʩʪʦʯʥʳʭ  ʝʚ- 

ʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʚ ʜʘʥʥʦʤ  ʧʨʦʝʢʪʝ  ʫʯʘʩʪ-

ʚʫʶʪ ɸʣʙʘʥʠʷ, ɹʦʩʥʠʷ ʠ ɻʝʨʮʝʛʦʚʠʥʘ, ɹʦʣ-

ʛʘʨʠʷ, ɻʨʝʮʠʷ, ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, ʂʠʧʨ, ʈʫ-

ʤʳʥʠʷ, ʉʝʨʙʠʷ, ʉʣʦʚʝʥʠʷ, ʌʨʘʥʮʠʷ, ʍʦʨ-

ʚʘʪʠʷ, ʏʝʨʥʦʛʦʨʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʘʷ ʩʠ-

ʩʪʝʤʘ ʥʘʜʟʦʨʘ ArboNET (http://disease- 

maps.usgs.gov/wnv_us_human.html) ʩʦʟʜʘʥʘ 

ʎʝʥʪʨʦʤ ʢʦʥʪʨʦʣʷ ʙʦʣʝʟʥʝʡ (CDC) ʠ ʚ 

ʉʐɸ, ʛʜʝ ʩ 1999 ʛ. ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪ-

ʩʷ ʚʩʧʳʰʝʯʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɿʅʀ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ ʚʩʧʳʰʢʘʤ, 

ʚʳʟʚʘʥʥʳʤ ɺɿʅ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʦʪʚʝʪʥʳʭ ʤʝʨ ʵʢʩʧʝʨʪʘʤʠ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʮʝʥʪʨʘ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʬʠ- 

ʣʘʢʪʠʢʠ ʙʦʣʝʟʥʝʡ (ECDC) ʚ 2013 ʛ., ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ «ʄʝʪʦ- 

ʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʘ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʠʨʫʩʦʤ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ», 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʝʥʘ ʦʮʝʥʢʘ 

ʫʨʦʚʥʝʡ ʨʠʩʢʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʩ ʫʯʝʪʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ ʨʠʩ- 

ʢʘ   ʠ  ʧʦʢʘʟʘʪʝʣʝʡ  ʮʝʣʦʛʦ  ʨʷʜʘ ʨʘʟʣʠʯʥʳʭ 

 ʩʠʩʪʝʤ ʥʘʜʟʦʨʘ ʟʘ ɿʅʀ ʚ ʩʪʨʘʥʘʭ-ʯʣʝʥʘʭ 

ɽʉ (ʪʘʙʣʠʮʘ 4) [22].  

ʊʘʙʣʠʮʘ 4 ï ʋʨʦʚʥʠ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ɺɿʅ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʦʥʦʡ ʨʠʩʢʘ ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ  

ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ  

ʟʦʥʘ ʨʠʩʢʘ 

ʋʨʦʚʝʥʴ 

 ʨʠʩʢʘ 
ʇʦʢʘʟʘʪʝʣʠ 

ʩʚʦʙʦʜʥʘʷ ʦʪ ʨʠʩʢʘ 0 ʠʩʪʦʨʠʯʝʩʢʠ ʥʝ ʚʳʷʚʣʝʥʘ ʮʠʨʢʫʣʷʮʠʷ ɺɿʅ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʘʷ  

ʢ ʨʠʩʢʫ 
1 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ 

ɺɿʅ, ʥʦ ʠʩʪʦʨʠʯʝʩʢʠ ʮʠʨʢʫʣʷʮʠʷ ɺɿʅ ʥʝ ʚʳʷʚʣʝʥʘ 

ʟʦʥʘ ʨʠʩʢʘ 2 ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʮʠʨʢʫʣʷʮʠʠ ɺɿʅ ʚ ʧʨʦʰʣʦʤ 

  3ʘ 

ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʮʠʨʢʫʣʷʮʠʠ ɺɿʅ ʚ ʢʦʤʘʨʘʭ ʠ ʧʪʠʮʘʭ ʚʦ 

ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ ʪʝʢʫʱʝʛʦ ʩʝʟʦʥʘ (ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ-

ʦʢʪʷʙʨʴ) 

  3b 
ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʮʠʨʢʫʣʷʮʠʠ ɺɿʅ ʚ ʢʦʤʘʨʘʭ ʠ ʧʪʠʮʘʭ ʚ 

ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʪʝʢʫʱʝʛʦ ʩʝʟʦʥʘ (ʤʘʡ-ʠʶʥʴ-ʠʶʣʴ) 

  4 

ʚʳʷʚʣʝʥ ʩʧʝʮʠʬʠʯʝʩʢʠʡ IgM ʢ ɺɿʅ ʫ ʤʝʩʪʥʳʭ ʥʝʚʘʢʮʠ-

ʥʠʨʦʚʘʥʥʳʭ ʣʦʰʘʜʝʡ(ʠ) ʠʣʠ ɺɿʅ ʚʳʜʝʣʝʥ ʦʪ ʤʝʩʪʥʦʡ 

ʣʦʰʘʜʠ 

ʧʦʨʘʞʝʥʥʘʷ ʟʦʥʘ 5 

ʚʳʷʚʣʝʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʩʣʫʯʘʡ ʩʨʝʜʠ ʣʶʜʝʡ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʩʣʫʯʘʝʤ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ɽʉ (ʩʤ. 

ʚʳʰʝ) 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʇʨʠʥʷʪʘʷ ʩʠʩʪʝʤʘ ʥʘʜʟʦʨʘ ʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ɺɿʅ ʠ ʝʛʦ ʨʝ-

ʟʝʨʚʫʘʨʦʚ. ɺ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʢʦʥʢʨʝʪ-

ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʚʦʧʨʦ-

ʩʘ: ʢʘʢ ʦʪʥʦʩʠʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʢ 

ʨʘʟʣʠʯʥʳʤ ʟʦʥʘʤ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ɺɿʅ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʠ ʢʦʛʜʘ ʥʫʞʥʦ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʣʶʜʝʡ ʩ ʫʯʝʪʦʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʥʘʜʟʦʨʘ? 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʮʝʥʢʘ ʨʠʩʢʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦ-

ʮʝʩʩ. ʉʠʪʫʘʮʠʷ ʧʦ ɺɿʅ ʤʝʥʷʝʪʩʷ ʢʘʞʜʳʡ 

ʛʦʜ ʚ ɽʚʨʦʧʝ ʠ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʜʘʣʴʰʝ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʨʠʩʢʦʚ ʥʘ ʨʝʛʫ-

ʣʷʨʥʦʡ ʦʩʥʦʚʝ ʚ ʩʚʝʪʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦ 

ʵʢʦʣʦʛʠʠ ɺɿʅ ʚ ɽʚʨʦʧʝ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝ-

ʥʠʷ [22]. 

ɺ ʈʦʩʩʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 

ʚʩʧʳʰʢʘʤ ɿʅʀ, ʚʦʟʥʠʢʰʠʤ ʥʘ ʝʝ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ 2 ʜʝʩʷʪʠʣʝʪʠʷ, ʠ ʚ 

ʵʪʦʡ ʩʚʷʟʠ ʧʨʦʚʦʜʷʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʤʦʥʠ-

ʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʘʜʟʦʨʫ ʟʘ 

ʧʨʠʨʦʜʥʳʤʠ ʦʯʘʛʘʤʠ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚ- 

ʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʌʝʜʝ- 

ʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʟʘʱʠ- 

ʪʳ  ʧʨʘʚ  ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘ- 

ʩʝʣʝʥʠʷ (ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ). ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ, ʩʝʨʦʣʦʛʠ- 

ʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ- 

ʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝ- 

ʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʜʘʥʥʦʡ ʠʥ- 

ʬʝʢʮʠʝʡ [9, 10].  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʘʜʟʦʨʘ ʚ ʋʢʨʘʠʥʝ ʟʘ 

ʮʠʨʢʫʣʷʮʠʝʡ ɺɿʅ, ʚʳʷʚʣʝʥʥʦʡ ʝʱʝ ʚ   

1970-ʭ ʛʛ., ʪʦ ʜʦ ʩʠʭ ʧʦʨ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʜʟʦʨʘ ʟʘ ʵʪʦʡ ʠʥʬʝʢʮʠʝʡ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜ-

ʥʳʭ ʦʯʘʛʦʚ ʚʳʷʚʣʝʥʘ ʥʘ ʶʛʝ ʋʢʨʘʠʥʳ ʩ 

ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠ-

ʘʛʥʦʩʪʠʢʠ [11, 51]. 

ʄʦʥʠʪʦʨʠʥʛʦʚʳʡ ʥʘʜʟʦʨ ʟʘ ʮʠʨʢʫ-

ʣʷʮʠʝʡ ʚʠʨʫʩʘ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ ʚ ɹʝʣʘ-

ʨʫʩʠ. ʅʘʯʘʣʦ ʨʘʙʦʪʘʤ ʧʦ ɺɿʅ ʚ ɹʝʣʘʨʫʩʠ 

ʧʦʣʦʞʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼ. ʂ. ʃʴʚʦʚʘ ʠ ʩʦ-

ʘʚʪ. ʚ 1967 ʛ., ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝʣʘ ʫ ʞʠʪʝʣʝʡ ɹʝʣʦʚʝʞ-

ʩʢʦʡ ʇʫʱʠ ʢ ʘʥʪʠʛʝʥʘʤ ɿʘʧʘʜʥʦ-ʅʠʣʴʩʢʦʡ  

ʠʥʬʝʢʮʠʠ ʠ ʷʧʦʥʩʢʦʛʦ ʵʥʮʝʬʘʣʠʪʘ [6]. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚ 1970-ʭ ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳ-

ʣʠ ʧʨʦʜʦʣʞʝʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ɹʝʣʦʨʫʩʩʢʦ-

ʛʦ ʅʀʀ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 

(ʥʳʥʝ ï ʈʅʇʎ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʠ) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ 

ɺ. ʀ. ɺʦʪʷʢʦʚʘ ʠ ʧʦʣʫʯʝʥʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʮʠʨʢʫʣʷʮʠʠ ɺɿʅ ʚ ʨʝʩʧʫʙ-

ʣʠʢʝ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚ ʨʝʘʢ-

ʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ) 

870 ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ, ʠʟ ʥʠʭ 200 ï ʦʪ ʯʝʣʦ-

ʚʝʢʘ, 346 ï ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ, 324 ï 

ʧʪʠʮ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʘʥ-

ʪʠʛʝʤʘʛʛʣʶʪʠʥʠʥʳ ʢ ɺɿʅ ʚʩʪʨʝʯʘʣʠʩʴ ʫ 

ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ (5,1Ñ1,9%). ɺ ʨʘʡ-

ʦʥʝ ʦʟʝʨʘ ʏʝʨʚʦʥʦʝ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣ. ʘʥʪʠ-

ʛʝʤʘʛʛʣʶʪʠʥʠʥʳ ʥʘʡʜʝʥʳ ʫ ʰʝʩʪʠ ʨʳʞʠʭ 

ʧʦʣʝʚʦʢ ʠ ʦʜʥʦʡ ʞʝʣʪʦʨʦʪʦʡ ʤʳʰʠ ʚ ʪʠʪ-

ʨʘʭ ʦʪ 1:20 ʜʦ 1:80. ɿʜʝʩʴ ʞʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʤʤʫʥʥʘʷ ʧʨʦʩʣʦʡʢʘ ʫ ʧʪʠʮ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʛʨʫʧʧ (4,0Ñ1,4%). ʀʤʤʫʥʥʘʷ ʧʨʦʩʣʦʡ-

ʢʘ ʣʶʜʝʡ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ (1,5Ñ0,9% ʦʙ-

ʩʣʝʜʦʚʘʥʥʳʭ) [7, 46].  

ʇʝʨʚʳʤ ʰʪʘʤʤʦʤ ɺɿʅ, ʚʳʜʝʣʝʥʥʳʤ ʚ 

ɹʝʣʘʨʫʩʠ, ʷʚʠʣʩʷ ʰʪʘʤʤ «48-ɿʅ-ʊʨʝʤʣʷ», 

ʥʘʟʚʘʥʥʳʡ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʤʝʩʪʥʦʩʪʠ 

(ʨʳʙʭʦʟ ʊʨʝʤʣʷ ʇʝʪʨʠʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɻʦ-

ʤʝʣʴʩʢʦʡ ʦʙʣ.), ʛʜʝ ʦʥ ʙʳʣ ʠʟʦʣʠʨʦʚʘʥ ʠʟ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʩʢʚʦʨʮʦʚ ʚ ʘʧʨʝʣʝ 

1985 ʛ. [7, 46]. ʇʦʟʞʝ ʚʠʨʫʩ ʙʳʣ ʚʳʜʝʣʝʥ 

ʦʪ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʨʦʜʘ Aedes 

(ʰʪʘʤʤʳ 319 ʠ 2438) ʠ ʠʟ ʢʨʦʚʠ ʣʠʭʦʨʘʜʷ-

ʱʝʛʦ ʙʦʣʴʥʦʛʦ (ʰʪʘʤʤ ɺʠʥ.), ʧʨʦʞʠʚʘʶ-

ʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʦʚʝʞʩʢʦʡ ʧʫʱʠ. 

ɺʳʷʚʣʝʥʘ ʠʜʝʥʪʠʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦ-

ʣʷʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʠʭ ʙʣʠʟ-

ʢʦʨʦʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʩ ʵʪʘʣʦʥʥʳʤ ʰʪʘʤ-

ʤʦʤ ʚʠʨʫʩʘ Eg-101, ̫ ʚʣʷʶʱʠʤʩʷ ʪʦʧʦʪʠʧ-

ʥʳʤ ʜʣʷ ʘʬʨʠʢʘʥʩʢʦʡ ʛʨʫʧʧʳ ʚʠʨʫʩʦʚ. 

ʊʝʤ ʩʘʤʳʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʮʠʨʢʫʣʠʨʫʝʪ ʧʦʧʫʣʷ-

ʮʠʷ ɺɿʅ, ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʘʷ ʘʬʨʠʢʘʥʩʢʦ-

ʤʫ ʚʘʨʠʘʥʪʫ. ʆʙʰʠʨʥʳʤʠ ʠʤʤʫʥʥʦʩʝʨʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʦʜʠʤʳʤʠ 

ʚ ʧʝʨʠʦʜ 1980ï1999 ʛʛ., ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠ-

ʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʚ 

ʢʨʦʚʠ ʣʶʜʝʡ (1,7ï15,4%), ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ (0,6ï5,8%), ʤʝʣʢʠʭ  ʜʠʢʠʭ  ʤʣʝʢʦ- 
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ʧʠʪʘʶʱʠʭ (2,9ï6,8%) ʠ ʧʪʠʮ (6,5ï16,7%). 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʫʩʣʦʚʠʡ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘ-

ʨʫʩʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʘʥʪʠʛʝʥʘ ɺɿʅ ʚʳʷʚʣʝʥʦ 

ʚ ʢʦʤʘʨʘʭ ʨʦʜʦʚ Aedes, Culex, Anopheles, 

ʤʦʰʢʘʭ pʦʜʘ Boophthora ʠ ʢʣʝʱʘʭ 

I. ricinus. ʆʜʥʘʢʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʮʠʨʢʫ-

ʣʷʮʠʠ ɺɿʅ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʧʨʠʨʦʜ-

ʥʳʭ ʦʯʘʛʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʠʛʨʘ-

ʶʪ ʢʨʦʚʦʩʦʩʫʱʠʝ ʢʦʤʘʨʳ, ʘ ʪʘʢʞʝ ʧʪʠʮʳ, 

ʦʪ ʢʦʪʦʨʳʭ ʚʳʜʝʣʝʥʳ ʰʪʘʤʤʳ ɺɿʅ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʢʦʤʘʨʘʭ ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ ʨʦʜʘ 

Culex, ʩʦʙʨʘʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʤʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʨʦʜʘ Anopheles (ʄʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ) ʚʳʷʚʣʷʝʪʩʷ ʘʥʪʠʛʝʥ ɺɿʅ (22,2 ʠ 

18,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [7, 8, 46].  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʙʥʘʨʫ-

ʞʝʥʠʶ ʘʥʪʠʪʝʣ ʢ ɺɿʅ ʫ ʣʶʜʝʡ ʤʳ ʥʘʙʣʶ-

ʜʘʣʠ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʘʥʪʠʪʝʣʘ ʩ 4-

ʢʨʘʪʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʪʠʪʨʦʚ ʚʳʷʚʣʷʣʠʩʴ ʫ 

ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʠʘʛʥʦʟʘʤʠ: ʆʈɺʀ, 

ʆʈɿ, ʦʩʪʨʳʡ ʙʨʦʥʭʠʪ, ʧʥʝʚʤʦʥʠʷ ʥʝʷʩʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʠ ʜʨ. ɹʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ 

ʥʘ ʦʩʪʨʳʝ ʣʠʭʦʨʘʜʦʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟ-

ʥʠʢʘʶʱʠʝ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʩʝʟʦʥ. ʆʥʠ 

ʥʘʯʠʥʘʣʠʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʪʨʦ, ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʧʦʚʳʰʘʣʘʩʴ ʜʦ 40Áʉ. ɺʩʝ ʵʪʦ ʩʦʧʨʦ-

ʚʦʞʜʘʣʦʩʴ ʩʠʣʴʥʦʡ ʛʦʣʦʚʥʦʡ ʠ ʤʳʰʝʯʥʦʡ 

ʙʦʣʴʶ, ʦʟʥʦʙʦʤ, ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʰʝʡʥʳʭ ʠ ʟʘʪʳʣʦʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟ-

ʣʦʚ, ʫ 20ï50% ʙʦʣʴʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ 

ʩʳʧʴ, ʫ ʯʘʩʪʠ ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʴ ʚ 

ʛʦʨʣʝ, ʜʠʘʨʝʷ, ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ ʠ ʨʚʦʪʘ. 

ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʣ 2ï6 

ʜʥʝʡ. ʋ ʯʘʩʪʠ ʙʦʣʴʥʳʭ ʠʤʝʣʠ ʤʝʩʪʦ ʩʝʨʦʟ-

ʥʳʝ ʤʝʥʠʥʛʠʪʳ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʏʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʣʠʭʦʨʘʜʢʘ ʧʨʦʭʦʜʠʣʘ, ʠ 

ʥʘʩʪʫʧʘʣʦ ʚʳʟʜʦʨʦʚʣʝʥʠʝ. ɺ ʪʘʢʠʭ ʩʣʫʯʘ-

ʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʘʚʠʣʩʷ ʜʠʘʛʥʦʟ ʆʈɺʀ, 

ʭʦʪʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʥʳʭ ʩʳ-

ʚʦʨʦʪʦʢ ʦʪ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʥʘ ʛʨʠʧʧ, ʧʘʨʘ-

ʛʨʠʧʧ ʠ ʘʜʝʥʦʚʠʨʫʩʳ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳ-

ʤʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʣʠʰʴ ʩ ʘʥʪʠʛʝʥʦʤ 

ɺɿʅ. ɺʳʷʚʣʝʥʦ ʙʦʣʝʝ 20-ʪʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ (4-ʢʨʘʪʥʦʝ ʥʘʨʘʩʪʘʥʠʝ 

ʪʠʪʨʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʚ 

ʧʘʨʥʳʭ ʩʳʚʦʨʦʪʢʘʭ) ʩʣʫʯʘʝʚ ɿʅʀ ʩʨʝʜʠ 

ʣʠʭʦʨʘʜʷʱʠʭ ʙʦʣʴʥʳʭ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ 

ʚ ʵʧʠʜʝʤʠʯʝʩʢʠʡ ʩʝʟʦʥ [7, 8, 46]. 

ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʚ ɹʝʣʘʨʫʩʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʘ ɿʅʀ, ʢʦʪʦ-

ʨʘʷ ʧʨʦʭʦʜʠʪ ʧʦʜ ʜʨʫʛʠʤʠ ʜʠʘʛʥʦʟʘʤʠ 

(ʆʈɺʀ, ʣʠʭʦʨʘʜʢʠ, ʤʝʥʠʥʛʠʪʳ, ʤʝʥʠʥʛʦ-

ʵʥʮʝʬʘʣʠʪʳ ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ ʜʨ.). 

ʉʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʠ ʚʨʘʯʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝ-

ʚʘʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʣʘʞʝʥʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʦʡ ʠ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ʮʠʨʢʫʣʷ-

ʮʠʠ ɺɿʅ ʚ ʩʪʨʘʥʝ ʠ ʜʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʘʢʪʠʚʠʟʘ-

ʮʠʝʡ ʮʠʨʢʫʣʷʮʠʠ ɺɿʅ ʚ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʘʭ 

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʯʨʝʟʚʳ-

ʯʘʡʥʦʡ ʵʧʠʜʩʠʪʫʘʮʠʠ ʚ ɹʝʣʘʨʫʩʠ ʚ ʈʅʇʎ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʶʪʩʷ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ɿʅʀ. ʊʘʢ, ʩʦʟʜʘʥʘ ʠ ʧʨʦʰʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ «ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʪʝʩʪ-

ʩʠʩʪʝʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢʣʘʩʩʘ ʄ 

ʠ G ʢ ʚʠʨʫʩʫ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ ʥʝʧʨʷʤʳʤ 

ʤʝʪʦʜʦʤ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ». ʈʘʟ-

ʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʷ IgM ʠ IgG ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʣʶʜʝʡ ʠ 

ʧʝʨʝʥʦʩʯʠʢʘʭ. ʉʦʟʜʘʝʪʩʷ ʪʝʩʪ-ʩʠʩʪʝʤʘ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʛʝʥʘ ɺɿʅ ʚ ʧʝʨʝʥʦʩʯʠʢʘʭ ʠ 

ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ (ʚʳʜʝʣʝʥʠʝ ɺɿʅ, ʚʳʷʚʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ 

ʥʝʤʫ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʪʠʛʝʥʘ) ʙʳʣʘ ʩʦ-

ʩʪʘʚʣʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɺɿʅ ʚ ɹʝʣʘʨʫʩʠ, ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʚʠ-

ʨʫʩ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩ-

ʧʫʙʣʠʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʶʞʥʦʡ ʃʂɿ (ʨʠʩʫ-    

ʥʦʢ 3). 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʧʠʜʥʘʜʟʦʨ ʟʘ ɿʘʧʘʜ-

ʥʦ-ʅʠʣʴʩʢʦʡ ʠʥʬʝʢʮʠʝʡ ʚ ɹʝʣʘʨʫʩʠ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʯʪʦ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʵʧʠʜʩʠʪʫʘ-

ʮʠʠ ʧʦ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝ-

ʪʦʜʦʤ ʀʌɸ ʙʠʦʧʨʦʙ ʦʪ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦ-

ʤʘʨʦʚ ʨʦʜʦʚ Aedes (41,9%), Anopheles 

(32,3%), Culex (25,8%) ʠ ʤʦʰʝʢ ʩʝʤ. Simu-

lidʘe, ʩʦʙʨʘʥʥʳʭ ʚ 2011ï2013 ʛʛ., ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʘʥʪʠʛʝʥ ɺɿʅ ʚʳʷʚʣʷʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚʩʝʭ ʦʙʣʘʩʪʝʡ (ʨʠʩʫʥʦʢ 4). 



2/2015                                  ʕʧʠʟʦʦʪʦʣʦʛʠʷ, ʠʤʤʫʥʦʙʠʦʣʦʛʠʷ, ʬʘʨʤʘʢʦʣʦʛʠʷ, ʩʘʥʠʪʘʨʠʷ                                  15 

ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 4, ʧʨʦʮʝʥʪ ʚʳ-

ʷʚʣʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʠʦʧʨʦʙ ʚ 2013 ʛ. 

ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ 2011 ʠ 2012 ʛʛ. ʚ ɺʠʪʝʙ-

ʩʢʦʡ, ʄʦʛʠʣʝʚʩʢʦʡ, ɻʨʦʜʥʝʥʩʢʦʡ ʠ ɹʨʝʩʪ-

ʩʢʦʡ ʦʙʣʘʩʪʷʭ. ʅʘʠʙʦʣʴʰʘʷ ʜʠʥʘʤʠʢʘ ʚʳ-

ʷʚʣʝʥʠʷ ʘʥʪʠʛʝʥʘ ʦʪʤʝʯʝʥʘ ʚ ɺʠʪʝʙʩʢʦʡ    

(ʩ 7,1% ʚ 2011 ʛ. ʜʦ 16,7% ʚ 2013 ʛ.) ʠ ʄʦ-

ʛʠʣʝʚʩʢʦʡ (ʩ 13,1% ʚ 2011 ʛ. ʜʦ 23,1% ʚ   

2013 ʛ.) ʦʙʣʘʩʪʷʭ. ʅʘʠʤʝʥʴʰʘʷ ʜʠʥʘʤʠʢʘ 

ʨʦʩʪʘ ʦʪʤʝʯʝʥʘ ʚ ɻʨʦʜʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʩ 

12,5% ʚ 2011 ʛ. ʜʦ 14,3% ʚ 2013 ʛ. ʇʨʦʮʝʥʪ 

ʚʳʷʚʣʝʥʠʷ  ʧʦʣʦʞʠʪʝʣʴʥʳʭ  ʙʠʦʧʨʦʙ  ʚ ɻʦ- 

ʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2012 ʠ 2013 ʛʛ. ʦʩʪʘ-

ʚʘʣʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ (25%), ʥʦ ʚʳʨʦʩ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2011 ʛ. ï 16,7%. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʚʳʷʚʣʝʥʠʝ ʘʥʪʠʛʝʥʘ 

ɺɿʅ ʚ 2012 ʛ. (15,0%) ʚʦʟʨʦʩʣʦ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ 2011 (10,3%), ʦʜʥʘʢʦ ʚ 2013 ʛ. ʧʨʦ-

ʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʭ ʙʠʦʧʨʦʙ ʜʦ 9,7%. ɺʳʷʚʣʝʥʠʝ ʘʥʪʠʛʝʥʘ 

ɺɿʅ ʚ ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʘʭ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʚʩʝʡ ʨʝʩʧʫʙʣʠʢʠ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 12,8% 

ʚ 2011 ʛ. ʜʦ 17,9% ʚ 2013 ʛ. [2, 8]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ:   -  ʚʳʜʝʣʝʥʠʝ ʚʠʨʫʩʘ ɿʅ;   -  ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʪʠʛʝʥʘ ʚʠʨʫʩʘ ɿʅ; -  ʚʳʷʚ-

ʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ɿʅ 
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ɹʝʣʘʨʫʩʠ, 1980-1999 ʛʛ. 
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ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʨʘʞʝʥʥʦʩʪʴ 

ʢʦʤʘʨʦʚ ʧʦ ʨʦʜʘʤ, ʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ 

ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʛʝʥʘ ʚʠʨʫʩʘ ʦʪʤʝʯʝʥ ʫ ʢʦ-

ʤʘʨʦʚ ʨ. Anopheles ï 24,1% (34 ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʙʠʦʧʨʦʙʳ ʠʟ 141 ʠʩʩʣʝʜʦʚʘʥʥʳʭ).  

ʇʨʦʮʝʥʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʠʦʧʨʦʙ ʢʨʦ-

ʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʨ. Aedes ʩʦʩʪʘʚʠʣ 8,7% 

(16 ʠʟ 183), ʘ ʨ. Culex ï 15,0 % (17 ʠʟ 113) 

(ʨʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 5 ï ɺʳʷʚʣʝʥʠʝ ʘʥʪʠʛʝʥʘ ʚʠʨʫʩʘ ɿʘʧʘʜʥʦʛʦ ʅʠʣʘ ʚ ʙʠʦʧʨʦʙʘʭ 

 ʢʨʦʚʦʩʦʩʫʱʠʭ ʢʦʤʘʨʦʚ ʧʦ ʨʦʜʘʤ (2011ï2013 ʛʛ.) 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʦʩʦ-

ʩʫʱʠʭ ʢʦʤʘʨʦʚ ʠ ʤʦʰʝʢ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪ-

ʤʝʯʘʝʪʩʷ ʨʦʩʪ ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʨʦʚʦʩʦʩʫ-

ʱʠʭ ʢʦʤʘʨʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ 2013 ʛ. ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʟʘʨʘʞʝʥʥʦʩʪʴʶ ʧʝʨʝʥʦʩʯʠʢʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʚ 2011 ʛ. ʚ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠ-

ʢʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʣʘʩʪʝʡ. 

ɸʥʪʠʛʝʥ ɺɿʅ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ ʢʨʦʚʦʩʦ-

ʩʫʱʠʭ ʢʦʤʘʨʦʚ ʚʩʝʭ ʪʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʨʦʜʦʚ (Aedes, Anopheles ʠ Culex) ʠ ʤʦʰʝʢ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʠʥʘʥʪʨʦʧʥʳʝ ʠ ʧʦʣʫ-

ʩʠʥʘʥʪʨʦʧʥʳʝ ʨʦʜʳ ʢʦʤʘʨʦʚ Anopheles ʠ 

Culex ʦʙʠʪʘʶʪ ʧʦʙʣʠʟʦʩʪʠ ʩ ʞʠʣʴʝʤ ʯʝʣʦ-

ʚʝʢʘ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʩ ʥʠʤ, 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ɺɿʅ ʧʝʨʝʥʦʩʯʠʢʠ ʩʦʟʜʘ- 

ʶʪ ʫʛʨʦʟʫ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ ʵʪʠʤ ʚʦʟʙʫʜʠ-

ʪʝʣʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɹʝʣʘʨʫʩʴ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ ʢ ʟʦʥʝ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ɺɿʅ ʜʣʷ ʯʝʣʦ-

ʚʝʢʘ ʫʨʦʚʥʷ 3b ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝ-

ʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʵʢʩʧʝʨʪʦʚ ɽʚʨʦʧʝʡ-

ʩʢʦʛʦ ʮʝʥʪʨʘ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʙʦʣʝʟʥʝʡ, ʪ.ʝ. ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʮʠʨʢʫ-

ʣʷʮʠʠ ɺɿʅ ʚ ʢʦʤʘʨʘʭ ʠ ʧʪʠʮʘʭ ʚ ʧʝʨʚʳʡ 

ʧʝʨʠʦʜ ʪʝʢʫʱʝʛʦ ʩʝʟʦʥʘ (ʤʘʡ-ʠʶʥʴ-ʠʶʣʴ) 

(ʪʘʙʣʠʮʘ 4). ʕʪʦ ʜʦʣʞʥʦ ʚʳʟʚʘʪʴ ʥʘʩʪʦʨʦ-

ʞʝʥʥʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ  ʟʜʨʘʚʦʦʭʨʘ- 

ʥʝʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʨʝʩʧʫʙʣʠʢʠ 

ʜʣʷ ʫʩʠʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʦʤʫ ʥʘʜʟʦʨʫ ʟʘ ɿʅʀ, ʚʢʣʶʯʘʷ ʩʦʚ-

ʤʝʩʪʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ɿɸʂʃʖʏɽʅʀɽ 
1 ʈʘʩʰʠʨʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ɺɿʅ ʚ ɽʚʨʦʧʝ ʠ ʦʩʪʘʣʴʥʦʤ 

ʤʠʨʝ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʚʩʧʳʰʝʢ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʩʨʝʜʠ ʣʶʜʝʡ, ʧʦʷʚʣʝʥʠʝ ʰʪʘʤʤʦʚ ʩ ʧʦ-

ʚʳʰʝʥʥʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝ-

ʩʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʦʚʳʭ ʠ ʚʥʦʚʴ ʚʦʟʥʠʢʘ-

ʶʱʠʭ ʛʝʥʦʚʘʨʠʘʥʪʦʚ ɺɿʅ ʚʳʟʳʚʘʝʪ ʦʟʘʙʦ-

ʯʝʥʥʦʩʪʴ ʦʨʛʘʥʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʝʭ 

ʩʪʨʘʥ ʤʠʨʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʪʨʘʥ-

ʯʣʝʥʦʚ ɽʉ ʨʘʟʨʘʙʦʪʘʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʤʝʪʦ-

ʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 

ʦʧʨʝʜʝʣʝʥʘ ʦʮʝʥʢʘ ʫʨʦʚʥʝʡ ʨʠʩʢʦʚ ʧʝʨʝʜʘ-

ʯʠ ʠʥʬʝʢʮʠʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʩ ʫʯʝʪʦʤ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠʭ ʟʦʥ ʨʠʩʢʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʣʦʛʦ 

ʨʷʜʘ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʥʘʜʟʦʨʘ ʟʘ ɿʅʀ.  

2 ʇʨʦʜʦʣʞʘʶʱʘʷʩʷ ʥʝʧʨʝʜʩʢʘʟʫʝ-

ʤʦʩʪʴ ʠ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʵʧʠʜʝʤʠʠ ʪʨʝʙʫ-

ʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ɿʅʀ ʠ ʦʪʚʝʪ-

ʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚ-

ʥʷʭ ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʡ ɽʚʨʦʧʳ, ʢʦʪʦʨʳʡ  ʜʦʣ- 
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ʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠ ʵʥʪʦ-

ʤʦʣʦʛʠʯʝʩʢʠʡ ʥʘʜʟʦʨ, ʘ ʪʘʢʞʝ ʤʦʣʝʢʫʣʷʨ-

ʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ.  

3 ʋʯʠʪʳʚʘʷ, ʯʪʦ ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ɺɿʅ ʯʝ-

ʣʦʚʝʢʫ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ ɽʚʨʦʧʳ, 

ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʭʦʜʷʪ ʚʳʩʦʢʠʝ ʤʠʛʨʘʮʠ-

ʦʥʥʳʝ ʧʦʪʦʢʠ ʣʶʜʝʡ ʠ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʝ-

ʨʝʣʝʪʳ ʧʪʠʮ, ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ ʩʦʩʝʜʥʠʭ 

ʩʪʨʘʥ ʠ, ʦʩʦʙʝʥʥʦ, ʩʪʨʘʥ ɽʉ, ʥʘʟʨʝʣʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʧʦʵʪʘʧʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʥʘʜʟʦʨʘ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ, ʘ ʠʤʝʥʥʦ:  

- ʚʥʝʜʨʠʪʴ ʚ ʧʨʘʢʪʠʢʫ ʟʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʩʪ-

ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʀʌɸ ʠ ʅʄʌɸ ʠ ʨʘʟʨʘ- 

ʙʘʪʳʚʘʝʤʫʶ ʇʎʈ ʪʝʩʪ-ʩʠʩʪʝʤʫ;  

- ʚʥʝʩʪʠ ʫʯʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʦʬʠʮʠ-

ʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʬʦʨʤʳ;  

- ʦʮʝʥʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʩʨʝʜʠ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʨʝʜʠ ʣʦʰʘʜʝʡ);  

- ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʙʘʟʝ ʈʅʇʎ ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚ ʧʨʦʬʠʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʣʠ 

ʩʪʨʘʥʘʭ ɽʉ;  

- ʦʧʨʝʜʝʣʠʪʴ ʥʘʮʠʦʥʘʣʴʥʳʡ ʨʝʬʝʨʝʥʩ-

ʮʝʥʪʨ ʧʦ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʩ ʮʝʣʴʶ 

ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʚʦʟʤʦʞ-

ʥʳʭ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ ʧʦ ʢʦʥʪʨʦʣʶ 

ɿʅʀ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ. 
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ʌʠʣʠʘʣ ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ»,  

ʛ. ɺʠʪʝʙʩʢ 
 

ɺʃʀʗʅʀɽ ʇʈʆɼʋʂʊʆɺ ɾʀɺʆʊʅʆɻʆ ʇʈʆʀʉʍʆɾɼɽʅʀʗ ʀ ʇʈʀʈʆɼʅʓʍ 
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ʈʝʟʶʤʝ 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʝʨʤʘʪʦʬʠʪʦʚ ʧʦ ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʛʝʥʝʟʫ ʧʫʪʝʤ 

ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʩʫʩʣʦ-ʘʛʘʨʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʛʝʥʝʟ 

ʜʝʨʤʘʪʦʬʠʪʦʚ ʨʘʟʥʳʭ ʦʙʲʝʤʦʚ ʩʦʜʝʨʞʠʤʦʛʦ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ʩʫʭʦʛʦ ʤʦʣʦʢʘ, ʧʨʝʧʘʨʘʪʦʚ «ɹʠʦʥʦʨʤ ɹ» ʠ 

«ɹʠʦʥʦʨʤ ɺ». 
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ʘʛʘʨʝ (2,5%) ʩʦʜʝʨʞʠʤʦʛʦ ʢʫʨʠʥʦʛʦ ʷʡʮʘ ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙ-

ʨʘʟʦʚʘʥʠʝ ʧʦʚʳʰʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 58,0ï60,0% ʠ 83,8ï86,1%. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ 

ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʶ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, 

ʩʦʜʝʨʞʘʱʝʤ 1,0% ʙʠʦʥʦʨʤʘ ɹ, 5,0ï8,0% ʙʠʦʥʦʨʤʘ ɺ ʠ ʜʦ 1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ. 

 

Summary 
The aim is to optimize productivity by dermatophytes micelles and sporogenesis by adding some natural 

ingredients in the composition of the wort ï agar. In the course of the research work the effect on the growth of der-

matophytes and sporogenesis of different concentrations of the egg, milk powder of different concentrations of the 

drug Bionorm B and Bionorm V has been carried out. According to the results of the work it has been established 

that the optimal content of the wort ï agar ( 2,5% ) of the components of chicken eggs in all studied strains of the 

fungus Trichophyton , and sporulation of the mycelium rose respectively by 58,0-60,0% and 83,8ï86,1%. The high-

est productivity by mycelium and spore formation in all species studied fungus Trichophyton was seen on wort agar 

containing 1,0% Bionorm B, Bionorm V 5,0ï8,0% , and up to 1,0% milk solids. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 11.05.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

 ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʭ ʤʦʨʬʦʣʦ-

ʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʝ 

ʙʠʦʤʘʩʩʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ ʜʣʷ  ʚʳʨʘʱʠʚʘʥʠʷ  

ʢʫʣʴʪʫʨ ʛʨʠʙʘ ʚʠʜʘ Trichophyton verru-

cosum ʠ  Trichophyton mentagrophytes ʚ ʢʘ-

ʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʩʣʦ-ʘʛʘʨ. ʆʩʥʦʚʥʳʤ ʢʦʤ-

ʧʦʥʝʥʪʦʤ ʩʫʩʣʦ-ʘʛʘʨʘ ʷʚʣʷʝʪʩʷ ʥʝʦʭʤʝʣʝʥ-

ʥʦʝ ʧʠʚʥʦʝ ʩʫʩʣʦ, ʷʚʣʷʶʱʝʝʩʷ ʧʨʠʨʦʜʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʠ ʠʤʝʶʱʝʝ ʩʣʦʞʥʳʡ ʠ ʥʝʧʦ-

ʩʪʦʷʥʥʳʡ ʩʦʩʪʘʚ, ʪʘʢ ʢʘʢ ʦʥʦ ʠʟʛʦʪʘʚʣʠʚʘ-

ʝʪʩʷ ʠʟ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʠ  ʧʦ  ʩʧʝʮʠ- 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

ʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʧʠ-

ʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʩʝʨʠʷʭ 

ʩʫʩʣʦ-ʘʛʘʨʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʧʠʚʥʦʛʦ 

ʩʫʩʣʘ ʨʦʩʪ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨ 

ʛʨʠʙʘ ʨʦʜʘ Trichophyton ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ 

[2, 5]. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʦʩʪʘ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘ-

ʢʘʤ ʢʫʣʴʪʫʨʘ ʛʨʠʙʘ Trichophyton verru-

cosum ʦʪʥʝʩʝʥʘ ʢ ʚʘʨʠʘʥʪʫ albu [2]. 

ɻʨʠʙʳ ʨʦʜʘ ʪʨʠʭʦʬʠʪʦʥ ʜʘʶʪ ʛʣʫʙʦ-

ʢʠʝ, ʤʦʱʥʳʝ ʚʝʪʚʣʝʥʠʷ ʚ ʩʫʙʩʪʨʘʪ [3]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʫʙʩʪʨʘʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ 

ʵʪʠʭ ʛʨʠʙʦʚ ʷʚʣʷʝʪʩʷ ʢʝʨʘʪʠʥ, ʩʦʜʝʨʞʘ-

ʱʠʡʩʷ ʚ ʢʦʞʝ ʠ ʧʨʠʜʘʪʢʘʭ [8]. ʇʦʵʪʦʤʫ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʪʨʘʙʦʪʘʥ ʤʝʪʦʜ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʝʨʤʘʪʦʤʠʮʝʪʦʚ ʥʘ ʚʦʣʦ-

ʩʘʭ. 

ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʜʝʨʤʘʪʦʤʠʢʦʟʦʚ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴ-

ʢʦ ʫʛʥʝʪʝʥʠʝ ʙʘʥʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʥʦ ʠ 

ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ.  

ʂʘʰʢʠʥ ʇ.ʅ. (1961) ʠ ʜʨʫʛʠʝ ʨʝʢʦ-

ʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʦ-

ʩʪʘ ʜʝʨʤʘʪʦʬʠʪʦʚ ʚʠʪʘʤʠʥ ɺ1. 

ʀʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʛʨʠʙʦʚ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʦʪ 1,0 

ʜʦ 4,0% ʫʛʣʝʚʦʜʦʚ.  

ɻʦʣʦʚʠʥʘ ʅ.ʇ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʠʩʧʳ-

ʪʘʥʥʳʝ ʰʪʘʤʤʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Tri-

chophyton ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʪ ʥʘ ʩʨʝ-

ʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʛʣʶʢʦʟʫ ʠ ʬʨʫʢʪʦʟʫ [1]. 

ʉʘʨʢʠʩʦʚʳʤ ʂ.ɸ. ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʤʘʣʴʪʦʟʳ ʚ ʩʫʩʣʦ-ʘʛʘʨ 

ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʥʦʝ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ 

ʫ Tr. verrucosum, ʧʨʠ ʵʪʦʤ ʚ ʚʠʜʝ ʩʚʦʙʦʜ-

ʥʳʭ ʤʠʢʨʦʢʦʥʠʜʠʡ [6]. 

ʇʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʫʩʚʘʠʚʘʶʪʩʷ 

ʛʨʠʙʘʤʠ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʟʥʘʯʝ-

ʥʠʠ ʨʅ ʩʨʝʜʳ, ʪ.ʢ. ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʦʣʦʯ-

ʢʠ ʛʨʠʙʥʦʡ ʢʣʝʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʵʪʦʛʦ ʬʘʢʪʦ-

ʨʘ. ʊʘʢʞʝ ʚʘʞʝʥ ʜʣʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ. ɻʨʠʙʳ ʨʘʟʚʠ-

ʚʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0ï5Üʉ, ʥʦ ʦʧʪʠ-

ʤʘʣʴʥʘʷ ʜʣʷ ʜʝʨʤʘʪʦʬʠʪʦʚ ï 25ï28Üʉ. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʝʨʤʘʪʦʬʠʪʦʚ ʦʙ-

ʨʘʟʫʶʪʩʷ ʘʨʪʨʦʩʧʦʨʳ ʜʚʫʭ ʪʠʧʦʚ: ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʠʝ ʠ ʦʢʨʫʛʣʳʝ, ʠʥʦʛʜʘ ʙʣʠʟʢʠʝ ʢ 

ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʝ.  

ʇʝʨʚʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʬʨʘʛ-

ʤʝʥʪʘʮʠʠ ʤʠʮʝʣʠʷ ʠ ʥʝ ʦʙʣʘʜʘʶʪ ʫʪʦʣ-

ʱʝʥʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ, ʘ ʚʪʦʨʳʝ ʠʤʝ-

ʶʪ ʟʘʤʝʪʥʦ ʫʪʦʣʱʝʥʥʳʝ ʩʪʝʥʢʠ, ʪʝʤʥʦ-

ʦʢʨʘʰʝʥʥʳʝ ʠ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʤʠʮʝ-

ʣʠʷ, ʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝ-

ʨʝʩʪʨʦʡʢʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʘʨʪʨʦʩʧʦʨʳ 

ʜʝʨʤʘʪʦʬʠʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʥʦʩʷʪ ʢ 

ʪʠʧʫ ʢʩʝʥʦʩʧʦʨ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʤʝʤʥʦʩʧʦʨ 

[4]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʰʪʘʤʤʘ ʚ ʢʘʯʝʩʪʚʝ ʚʘʢʮʠʥʥʦʛʦ ʩʣʝʜʫʝʪ ʦʙ-

ʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʝʥʴ 

ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʥʘ ʜʨʫʛʠʝ ʬʘʢʪʦ-

ʨʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʝʛʦ ʛʝʥʦʪʠʧʘ [7]. 

ɻʦʣʦʚʠʥʘ ʅ.ʇ. ʠ ʀʚʘʥʦʚʘ ʃ.ɻ. (1983) 

ʦʪʤʝʯʘʶʪ, ʯʪʦ Tr. verrucosum ʭʦʨʦʰʦ ʪʘʢ-

ʞʝ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦʡ ʩʨʝʜʝ. 

ʊʝʣʠʰʝʚʩʢʘʷ ʃ.ʗ. ʩ ʩʦʘʚʪʦʨʘʤʠ (1983) 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʜʣʷ ʢʫʣʴʪʫʨ  Tr. Mentagro- 

phytes ʥʝʦʙʭʦʜʠʤʳ ʪʨʠ ʘʤʠʥʦʢʠʩʣʦʪʳ: 

ʛʣʫʪʘʤʠʥʦʚʘʷ, ʘʩʧʘʨʘʛʠʥʦʚʘʷ ʠ ʩʝʨʠʥ. ʆʥʠ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ  ʚʩʝ ʞʝ ʣʫʯʰʠʡ ʨʦʩʪ ʜʝʨ-

ʤʘʪʦʬʠʪʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʤ ʚʥʝʩʝʥʠʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʤʠʥʦʢʠʩ-

ʣʦʪ. ʇʦʣʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʤʦ-

ʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʷʚ-

ʣʷʶʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳ-

ʨʘʱʠʚʘʥʠʠ ʜʘʥʥʦʛʦ ʛʨʠʙʘ. 

ʇʦ ʜʘʥʥʳʤ ʫʢʘʟʘʥʥʳʭ ʘʚʪʦʨʦʚ ʪʨʠʭʦ-

ʬʠʪʦʥ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʫʩʣʦ-

ʘʛʘʨʝ ʫʪʠʣʠʟʠʨʫʝʪ 2,0% ʩʘʭʘʨʦʚ, ʚʩʝ ʘʤʠ-

ʥʦʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʦʩʬʦʨʘ. ʆʥʠ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʜʝʨʤʘʪʦʬʠʪʦʚ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʝʢʦʪʦʨʳʡ ʠʟʙʳʪʦʢ ʘʤʠ-

ʥʦʢʠʩʣʦʪ ʠ ʙʦʣʝʝ 2,0% ʫʛʣʝʚʦʜʦʚ. 

ɺʣʠʷʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʫʩʣʘ ʥʘ ʩʧʦʨʦʛʝʥʝʟ ʢʫʣʴʪʫʨ ʛʨʠʙʘ ʨʦʜʘ 

Trichophyton ʠʟʫʯʘʣ ʪʘʢʞʝ ʆʜʥʦʚʦʣʠʢ ʖ.ɺ. 

[4]. 

ʈʘʙʦʪʘʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʨʷʜʦʤ ʘʚʪʦ-

ʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʧʨʦʪʠʚʦʜʝʨ-

ʤʘʪʦʬʠʪʥʳʭ ʚʘʢʮʠʥʘʭ ʤʠʢʨʦʢʦʥʠʜʠʠ, ʢʘʢ 

ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʛʨʠʙʦʚ, ʷʚʣʷʶʪʩʷ ʥʦʩʠ-

ʪʝʣʝʤ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ. ɼʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʝʛʝʪʘʪʠʚʥʘʷ ʬʦʨ-

ʤʘ ʢʫʣʴʪʫʨ ï ʤʠʮʝʣʠʡ, ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʴʶ  ʠ ʥʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ  ʩʦ- 
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ʟʜʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʚʘʢʮʠʥ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʫʣʴʪʫ-

ʨʳ ʛʨʠʙʘ ʨʦʜʘ Trichophyton ʩ ʚʳʩʦʢʠʤ 

ʩʧʦʨʦʛʝʥʝʟʦʤ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʢʘʢ ʧʫʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ ʩʝʣʝʢʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʨʦʜʘ 

Trichophyton, ʪʘʢ ʠ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʩʨʝʜ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʠʤʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʢʦʥʠ-

ʜʠʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʜʝʨʤʘʪʦʬʠʪʦʚ ʧʦ ʤʠʮʝʣʝ- ʠ 

ʩʧʦʨʦʛʝʥʝʟʫ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ 

ʩʫʩʣʦ-ʘʛʘʨʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪ-

ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʬʠʣʠ-

ʘʣʝ ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ». 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʰʪʘʤʤʳ 

ʛʨʠʙʘ Trichophyton verrucosum  ̄ 130, Tri-

chophyton  verrucosum   ̄ 11183  ʠ Tricho- 

phyton mentʘgrʦphytes ̄  135. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʛʘʨʠʟʦ-

ʚʘʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʧʨʠʛʦʪʦʚʣʝʥ-

ʥʳʭ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʧʨʦʧʠʩʝʡ ʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʴ ʞʝʣʪʢʘ ʠ ʙʝʣʢʘ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ʩʫʭʦʝ ʤʦʣʦʢʦ, ʧʨʝʧʘʨʘʪʳ 

«ɹʠʦʥʦʨʤ ɹ» (ʩʦʜʝʨʞʠʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʦʨʬʘ) ʠ «ɹʠʦʥʦʨʤ 

ɺ» (ʩʦʜʝʨʞʠʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ). ʆʧʪʠʤʠ-

ʟʘʮʠʶ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴ-

ʥʦʡ ʩʨʝʜʳ, ʦʙʲʝʤʘ ʚʥʦʩʠʤʦʛʦ ʧʦʩʝʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʨʝʞʠʤʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦ-

ʜʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʟʘʢʦʥʘʭ, ʦʧʠʩʳʚʘ-

ʶɦ ʠʭ ʧʨʦʪʝʢʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣɹʥrʭ ʧʨʦ-

ʮʝʩʩʦʚ ʤʠʢʨʦʙʠʦʩʠʥʪʝʟʘ (ʧʨʦʮʝʩʩ ʨʘʟʤʥʦ-

ʞʝʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʛʦ ʛʨʠʙʘ Trichophy-

ton), ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʠ ʤʠʢʨʦʢʦʥʠ-

ʜʠʡ, ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ʇʨʦʮʝʩʩ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʛʨʠʙʘ ʢʦʥ- 

ʪʨʦʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʧʦʜʩʯʝʪʘ ʢʣʝʪʦʢ ʚ 

ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ. 

ʅʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʛʨʠʙʘ ʚ ʜʠʥʘ-

ʤʠʢʝ ʨʘʟʚʠʪʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʜʦʚʝʜʝʥʠʷ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʚ ʩʫʰʠʣʴ-

ʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ, ʜʣʷ ʯʝ-

ʛʦ ʩʥʠʤʘʣʠ ʛʨʠʙʥʫʶ ʤʘʩʩʫ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʨʝʜʳ ʚ ʨʘʟʥʳʝ ʯʘʩʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ʋʪʠʣʠʟʘʮʠʶ ʫʛʣʝʚʦʜʦʚ ʚ ʜʠʥʘʤʠʢʝ 

ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʘʥʪʨʦʥʦʚʦʛʦ ʤʝʪʦʜʘ. ɸʥʪʨʦʥʦʚʳʡ ʨʝʘʢʪʠʚ 

ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʤʝʨʥʫʶ 

ʢʦʣʙʫ ʯʝʨʝʟ ʚʦʨʦʥʢʫ ʜʦʙʘʚʣʷʣʠ 0,2 ʛ ʘʥʪʨʦ-

ʥʘ, ʘ ʟʘʪʝʤ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ ʜʦ ʤʝʪʢʠ 

(ʦʙʲʝʤ ʢʦʣʙʳ 1,0 ʜʤ3). ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʦʚ: ʚ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʝ 

ʧʨʦʙʠʨʢʠ ʚʥʦʩʠʣʠ ʘʥʪʨʦʥʦʚʳʡ ʨʝʘʢʪʠʚ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 2,0 ʩʤ3 ʠ 1,0 ʩʤ3 ʩʨʝʜʳ ʜʦ ʟʘʩʝ-

ʚʘ ʠ ʧʦʩʣʝ ʩʤʳʚʘ ʛʨʠʙʥʦʡ ʤʘʩʩʳ. ɼʘʣʝʝ 

ʧʨʦʙʳ ʩʪʘʚʠʣʠ ʥʘ ʚʦʜʷʥʫʶ ʙʘʥʶ ʥʘ 15ï20 

ʤʠʥʫʪ. ʇʨʦʙʳ ʦʭʣʘʞʜʘʣʠ ʠ ʦʧʨʝʜʝʣʷʣʠ ʦʧ-

ʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʠ 620ï625 ʥʤ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʈɼ-303 UV. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠ-

ʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʤʠʮʝʣʠʷ ʠ ʤʠʢ-

ʨʦʢʦʥʠʜʠʡ ʚ ʝʜʠʥʠʮʝ ʩʨʝʜʳ, ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʴ ʤʠʢʨʦʢʦʥʠʜʠʡ, ʠʥʜʝʢʩ ʤʠʮʝʣʝ- ʠ 

ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʥʠ-

ʜʠʡ ʚ ʝʜʠʥʠʮʝ ʙʠʦʤʘʩʩʳ ʩʫʭʦʛʦ ʤʠʮʝʣʠʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʢʣʝʪʦʢ ʧʦʜʩʯʠʪʳʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʚʳʩʝʚʘ ʨʘʟʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ ʥʘ ʪʚʝʨʜʳʝ ʧʠʪʘ-

ʪʝʣʴʥʳʝ ʩʨʝʜʳ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʠʣʠ ʚʣʠʷ-

ʥʠʝ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʜʝʨʞʠʤʦʛʦ ʢʫ-

ʨʠʥʦʛʦ ʷʡʮʘ ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʛʝʥʝʟ ʛʨʠʙʘ.  

ɼʣʷ ʵʪʦʛʦ ʩʦʜʝʨʞʠʤʦʝ ʷʡʮʘ ʛʦʤʦʛʝʥʠ-

ʟʠʨʦʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʦʤ ʛʦʤʦʛʝʥʠʟʘʪʦʨʝ. ɻʦ-

ʤʦʛʝʥʘʪ ʚʥʦʩʠʣʠ ʚ ʦʭʣʘʞʜʝʥʥʳʡ ʜʦ 50Üʉ 

ʩʪʝʨʠʣʴʥʳʡ ʩʫʩʣʦ-ʘʛʘʨ ʚ ʜʦʟʝ 10,0; 25,0 ʠ 

50,0 ʩʤ3 ʥʘ 1 ʜʤ3 ʩʨʝʜʳ.  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʠʮʝʣʠʷ  ʫ  ʛʨʠʙʦʚ  ʚʳʷʚʣʝʥʘ ʧʨʠ  ʩʦʜʝʨʞʘ- 

ʥʠʠ ʚ ʩʨʝʜʝ 25,0ï50,0 ʩʤ3/ʜʤ3 ʛʦʤʦʛʝʥʘʪʘ.  
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ʄʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ 

ʩʦʜʝʨʞʠʤʦʛʦ ʷʡʮʘ ʫʩʪʘʥʦʚʣʝʥ ʧʨʠ ʝʛʦ 

ʦʙʲʝʤʝ ʚ ʩʨʝʜʝ 10,0 ʩʤ3/ʜʤ3. 

ʇʨʠ ʝʛʦ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ 

ʩʨʝʜʝ (2,5%) ʫ ʰʪʘʤʤʦʚ Trichophyton ver-

rucosum ̄  130, Trichophyton verrucosum 

ˉ 11183 ʠ Trichophyton mentagrophytes   

ˉ 135 ʧʦʚʳʰʘʣʩʷ ʨʦʩʪ ʤʠʮʝʣʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ 58,0; 60,0 ʠ 60,0%, ʘ ʠʥʜʝʢʩ 

ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ï ʥʘ 83,8; 85,2 ʠ 86,1%. 

ʋʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʩʧʦʨ ʚ ʩʫʭʦʤ ʤʠ- 

ʮʝʣʠʠ, ʧʦʣʫʯʝʥʥʦʤ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 

25,0ï50,0 ʩʤ3/ʜʤ3 ʛʦʤʦʛʝʥʘʪʘ ʷʡʮʘ, ʫ ʨʘʟ-

ʥʳʭ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʩʦʩʪʘʚʠʣ 20,0ï20,7 

ʤʣʥ. ʩʧʦʨ/ʤʛ. 

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʥʠʟʢʦʡ ʝʛʦ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ (1,0%) ʚ ʩʨʝʜʝ, ʚ ʩʫʭʦʤ ʤʠʮʝʣʠʠ 

ʛʨʠʙʦʚ ʩʦʜʝʨʞʘʣʦʩʴ 17, 2ï17, 6 ʤʣʥ. ʩʧʦʨ/ʤʛ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʪʨʦʣʶ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʨʘʟʥʳʭ ʦʙʲʝʤʦʚ ʩʦʜʝʨʞʠʤʦʛʦ ʢʫʨʠʥʦʛʦ ʷʡʮʘ ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʛʝʥʝʟ 

ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ 

  

  

ʐʪʘʤʤ 

ʆʙʲʝʤ 

ʩʦʜʝʨ- 

ʞʠʤʦʛʦ 

ʢʫʨʠʥʦʛʦ 

ʷʡʮʘ 

ʚ ʩʨʝʜʝ, 

ʩʤ3/ʜʤ3 

ʂʦʮʝʥ- 

ʪʨʘʮʠʷ 

ʤʠʢʨʦ- 

ʢʦʥʠʜʠʡ 

ʤʣʥ/ ʩʤ3 

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʩʧʦʨʦ- 

ʦʙʨʘʟʦ- 

ʚʘʥʠʷ, % 

ɾʠʟʥʝ- 

ʩʧʦʩʦʙ- 

ʥʦʩʪʴ, % 

ʂʦʥʮʝʥ- 

ʪʨʘʮʠʷ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

ʤʛ/ ʩʤ3 

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʦʙʨʘʟʦ- 

ʚʘʥʠʷ 

ʤʠʮʝ- 

ʣʠʷ, % 

ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʢʦʥʠ-

ʜʠʡ ʤʣʥ/ʤʛ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

Tricho- 

phytn 

verru-

cosum 

ˉ 130 

10 122,7 138,2 81,1 7,0Ñ0,05 140,0 17,5 

25 163,2 183,8 81,2 7,9Ñ0,1 158,0 20,7 

50 155,0 174,5 80,6 7,7Ñ0,15 154,0 20,1 

ʩʫʩʣʦ-ʘʛʘʨ 88,8 100,0 80,4 5,0Ñ0,05 100,0 17,8 

Tricho- 

phyton 

verru-

cosum 

ˉ 11183 

10 123,2 138,3 80,7 7,0Ñ0,1 140,0 17,6 

25 165,0 185,2 80,9 8,0Ñ0,05 160,0 20,6 

50 156,3 175,2 80,6 7,6Ñ0,1 152,0 20,6 

ʩʫʩʣʦ-ʘʛʘʨ 89,1 100,0 80,4 5,0Ñ0,1 100,0 17,8 

Tricho- 

phyton 

ʄenta- 

grophytes 

ˉ 135 

10 120,6 138,1 80,3 7,0Ñ0,1 140,0 17,0 

25 162,5 186,1 80,6 8,0Ñ0,1 160,0 20,3 

50 151,7 173,8 80,4 7,6Ñ0,15 152,0 20,0 

ʩʫʩʣʦ-ʘʛʘʨ 

  
87,3 100,0 80,3 5,0Ñ0,1 100,0 17,5 

ʀʟʫʯʠʣʠ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ 

«ɹʠʦʥʦʨʤ ɹ» ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʛʝʥʝʟ ʛʨʠʙʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʜ ʩʪʝʨʠʣʠʟʘʮʠʝʡ ʩʫʩʣʦ-

ʘʛʘʨʘ ʧʨʝʧʘʨʘʪ «ɹʠʦʥʦʨʤ ɹ» ʚʥʦʩʠʣʠ ʚ 

ʦʙʲʝʤʝ 1,0; 3,0; 5,0 ʠ 8,0%. ʅʘʠʙʦʣʝʝ ʚʳʩʦ-

ʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙ-

ʨʘʟʦʚʘʥʠʶ ʨʘʟʥʳʝ ʛʨʠʙʳ ʧʨʦʷʚʣʷʣʠ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʚ ʩʨʝʜʫ ʙʠʦʥʦʨʤ ɹ ʚ ʦʙʲʝʤʝ 5,0ï

8,0%. 

ʊʘʢ ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ 

ʢʫʣʴʪʫʨ Tr. verrucosum ˉ 130, Tr. Verru- 

cosum ˉ 11183 ʠ Tr. mentagrophytes ̄ 135 

ʥʘ ʩʨʝʜʘʭ ʩ 5,0 ʠ 8,0% ʙʠʦʥʦʨʤ ɹ ʧʦʚʳʰʘ-

ʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 70,6ï92,0% ʠ 94,8ï 

112,4%. 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚ 

ʩʨʝʜʫ ʜʦʙʘʚʣʷʪʴ ʙʠʦʥʦʨʤ ɹ ʜʦ 5,0%. ʉʦ-

ʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʥʠʜʠʡ ʚ ʤʠʮʝʣʠʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦʚʳʰʘʣʦʩʴ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʩʨʝ-

ʜʫ ʙʠʦʥʦʨʤ ɹ ʚ ʦʙʲʝʤʝ 1,0ï8,0%. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʩʷ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʩʨʝʜʫ ʙʠʦʥʦʨʤ 

ɹ ʚ ʦʙʲʝʤʝ 1,0%. 

ʊʘʢ, ʫ ʢʫʣʴʪʫʨ Tr. verrucosum ̄  130, 

Tr. verrucosum ̄  11183 ʠ Tr. Mentagro- 

phytes ˉ 135, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ 

ʩ 1,0% ʙʠʦʥʦʨʤ ɹ, ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨ ʚ ʤʠ-

ʮʝʣʠʠ ʧʦʚʳʰʘʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 34,5; 
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ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

52,9 ʠ 22,9%. ʋ ʢʫʣʴʪʫʨ ʛʨʠʙʘ  Tr.Verruco- 

sum ˉ 130, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ ʩ 

3,0; 5,0 ʠ 8,0% ʙʠʦʥʦʨʤ ɹ, ʩʦʜʝʨʞʘʥʠʝ 

ʩʧʦʨ ʚ ʤʠʮʝʣʠʠ ʧʦʚʳʰʘʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ ʥʘ 6,3; 9,8 ʠ 16,1%. 

ʉʦʜʝʨʞʘʥʠʝ ʩʧʦʨ ʚ ʤʠʮʝʣʠʠ ʛʨʠʙʘ 

Tr. verrucosum ̄  11183, ʧʦʣʫʯʝʥʥʦʤ ʥʘ 

ʩʫʩʣʦ-ʘʛʘʨʝ ʩ 3,0; 5,0 ʠ 8,0% ʙʠʦʥʦʨʤ ɹ, 

ʧʦʚʳʰʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ 

ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 13,5; 32,9 ʠ 

32,4%. 

ʋ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ  Tr. mentagrophytes  

ˉ 135 ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ ʩ  

3,0% ʙʠʦʥʦʨʤ ɹ ʫʩʪʘʥʦʚʣʝʥ ʬʘʢʪ ʙʦʣʝʝ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʮʝʣʠʷ, ʯʝʤ ʩʧʦ-

ʨʦʛʝʥʝʟʘ. 

 ɺʢʣʶʯʝʥʠʝ ʙʠʦʥʦʨʤ ɹ ʚ ʩʨʝʜʫ ʚ ʦʙʲʝ-

ʤʝ 3,0ï5,0% ʧʦʚʳʰʘʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʩʧʦʨ ʫ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 1,7ï2,3%. ɼʘʥ-

ʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʧʨʝʧʘʨʘʪʘ «ɹʠʦʥʦʨʤ ɺ» ʥʘ ʨʦʩʪ ʠ 

ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʜʝʨʤʘʪʦʬʠʪʦʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ɺʣʠʷʥʠʝ ʨʘʟʥʳʭ ʦʙʲʝʤʦʚ ʧʨʝʧʘʨʘʪʘ «ɹʠʦʥʦʨʤ ɹ» ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ 

ʜʝʨʤʘʪʦʬʠʪʦʚ 

ʐʪʘʤʤ 

ʆʙʲʝʤ  

ʧʨʝʧʘʨʘʪʘ ʚ 

ʩʨʝʜʝ, 

ʩʤ3/ʜʤ3 

ʂʦʥʮʝʥ-

ʪʨʘʮʠʷ 

ʤʠʢʨʦ-

ʢʦʥʠʜʠʡ 

ʤʣʥ/ ʩʤ3 

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʩʧʦʨʦʦʙʨʘʟʦ- 

ʚʘʥʠʷ,  % 

ɾʠʟʥʝʩʧʦ-

ʩʦʙʥʦʩʪʴ, % 

ʂʦʥʮʝʥ- 

ʪʨʘʮʠʷ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

ʤʛ/ ʩʤ3 

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʦʙʨʘʟʦ- 

ʚʘʥʠʷ 

ʤʠʮʝ- 

ʣʠʷ, % 

ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʢʦʥʠʜʠʡ 

ʤʣʥ/ʤʛ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

Tricho-   

phyton 

verrucosum 

ˉ130 

1,0 123,9 123,9 81,2 5,3Ñ0,1 103,9 23,4 

3,0 159,3 159,3 83,0 8,6Ñ0,1 168,2 18,5 

5,0 194,8 194,8 82,7 9,7Ñ0,05 190,2 19,1 

8,0 188,0 188,2 81,7 9,3Ñ0,05 182,4 20,2 

ʩʫʩʣʦ-ʘʛʘʨ 88,5 100,0 81,2 5,1Ñ0,1 100,0 17,4 

Tricho-   

phyton 

verrucosum 

ˉ 11183 

1,0 121,4 139,0 81,5 5,3Ñ0,15 103,9 26,0 

3,0 147,3 169,9 83,2 8,8Ñ0,1 172,5 19,3 

5,0 184,4 212,4 82,7 9,4Ñ0,05 184,3 22,6 

8,0 169,6 195,4 82,2 8,7Ñ0,1 170,6 22,5 

ʩʫʩʣʦ-ʘʛʘʨ 86,8 100,0 80,8 5,1Ñ0,1 100,0 17,0 

Tricho-   

phyton 

ʤentagro- 

phytes 

ˉ 135 

1,0 116,3 133,2 81,4 5,4Ñ0,05 108,0 21,5 

3,0 153,7 175,3 82,1 9,6Ñ0,05 192,0 16,0 

5,0 185,2 212,1 82,3 9,6Ñ0,1 192,0 19,3 

8,0 177,3 203,1 81,6 9,4Ñ0,1 188,0 18,9 

ʩʫʩʣʦ-ʘʛʘʨ 87,3 100,0 80,6 5,0Ñ0,1 100,0 17,5 

ɼʘʣʝʝ ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ 

ʦʙʲʝʤʦʚ ʧʨʝʧʘʨʘʪʘ «ɹʠʦʥʦʨʤ ɺ», ʥʘ ʨʦʩʪ 

ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʜʝʨʤʘʪʦʬʠʪʦʚ. ɼʣʷ 

ʵʪʦʛʦ ʧʝʨʝʜ ʩʪʝʨʠʣʠʟʘʮʠʝʡ ʩʫʩʣʦ-ʘʛʘʨʘ 

ʧʨʝʧʘʨʘʪ «ɹʠʦʥʦʨʤ ɺ» ʚʥʦʩʠʣʠ ʚ ʦʙʲʝʤʝ 

1,0; 3,0; 5,0 ʠ 8,0%. ʄʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙʨʘ-

ʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨ Tr. verrucosum ̄  130, Tr. 

verrucosum  ̄  11183 ʠ Tr. mentagrophytes 

ˉ 135 ʧʦʚʳʩʠʣʠʩʴ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʨʝ-

ʜʝ 5,0ï8,0%  ʧʨʝʧʘʨʘʪʘ   «ɹʠʦʥʦʨʤ ɺ»  ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 70,0 ï 94,0 ʠ 83,0ï131,0%. 

ʅʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚ ʩʨʝʜʫ ʜʦʙʘʚʣʷʪʴ ʜʦ 5,0% ʧʨʝʧʘʨʘʪʘ 

«ɹʠʦʥʦʨʤ ɺ». 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʥʠʜʠʡ ʚ ʤʠʮʝʣʠʠ 

ʧʦʚʳʰʘʣʦʩʴ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʟʥʳʭ 

ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʦʜʝʨʞʘ-

ʱʝʤ 1,0ï8,0% ʧʨʝʧʘʨʘʪʘ ɹʠʦʥʦʨʤ ɺ. 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʥʘʤʠ  ʫʩʪʘʥʦʚʣʝʥʦ  ʧʨʠ ʚʢʣʶ-

ʯʝʥʠʠ ʚ ʩʨʝʜʫ 3,0% ʙʠʦʥʦʨʤʘ ɺ. 

ʊʘʢ, ʫ  ʢʫʣʴʪʫʨ   Tr. verrucosum  ̄  130,  
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Tr. verrucosum ̄  11183 ʠ Tr. ʤentagro- 

phytes  ˉ 135, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ 

ʩ 3,0% ʙʠʦʥʦʨʤ ɺ, ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨ ʚ ʤʠ-

ʮʝʣʠʠ ʧʦʚʳʩʠʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 31,7; 

43,9 ʠ 38,2%.  

ʋ ʛʨʠʙʘ Tr. verrucosum ̄  130, ʚʳʨʘ-

ʱʝʥʥʦʛʦ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ ʩ 1,0; 5,0 ʠ 8,0% 

ʙʠʦʥʦʨʤ ɺ, ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨ ʚ ʤʠʮʝʣʠʠ 

ʧʦʚʳʩʠʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 28,7; 20,1 ʠ 

8,6%. 

ʉʦʜʝʨʞʘʥʠʝ ʩʧʦʨ ʚ ʤʠʮʝʣʠʠ ʛʨʠʙʘ 

Tr.  verrucosum  ̄   11183,  ʧʦʣʫʯʝʥʥʦʤ  ʥʘ  

ʩʫʩʣʦ-ʘʛʘʨʝ  ʩ  1,0;  5,0 ʠ 8,0%  ʙʠʦʥʦʨʤ ɺ,  

ʧʦʚʳʩʠʣʦʩʴ    ʦʪʥʦʩʠʪʝʣʴʥʦ   ʢʦʥʪʨʦʣʴʥʦʡ   

ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 25,7; 19,3 ʠ 5,3%. 

ʋ ʢʫʣʴʪʫʨ ʛʨʠʙʘ Tr. mentagrophytes    

ˉ 135, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʨʝʜʝ ʩ 1,0; 5,0 ʠ 

8,0% ʙʠʦʥʦʨʤ ɺ, ʩʦʜʝʨʞʘʥʠʝ ʩʧʦʨ ʧʦʚʳʩʠ-

ʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 15,5; 13,3 ʠ 5,2%. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʩʦʩʪʘʚ ʩʨʝʜʳ 3,0ï

5,0% ʙʠʦʥʦʨʤ ɺ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦ-

ʢʦʥʠʜʠʡ ʫ ʢʫʣʴʪʫʨ Tr. verrucosum ̄  130, 

Tr. verrucosum ̄  11183  Tr. mentagrophytes 

ˉ 135 ʧʦʚʳʩʠʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,9ï

2,7%, 2,2ï2,5% ʠ 3,0ï3,5% (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʨʘʟʥʳʭ ʦʙʲʝʤʦʚ ʧʨʝʧʘʨʘʪʘ «ɹʠʦʥʦʨʤ ɺ» ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ 

ʜʝʨʤʘʪʦʬʠʪʦʚ 

  

  

ʐʪʘʤʤ 

ʆʙʲʝʤ    

ʧʨʝʧʘʨʘʪʘ 

 ʚ ʩʨʝʜʝ, 

ʩʤ3/ʜʤ3 

ʂʦʥʮʝʥ-

ʪʨʘʮʠʷ 

ʤʠʢʨʦ-

ʢʦʥʠʜʠʡ 

ʤʣʥ/ ʩʤ3 

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʩʧʦʨʦ- 

ʦʙʨʘʟʦ- 

ʚʘʥʠʷ,   

% 

ɾʠʟʥʝ- 

ʩʧʦʩʦʙ- 

ʥʦʩʪʴ, % 

ʂʦʥʮʝʥ- 

ʪʨʘʮʠʷ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

ʤʛ/ ʩʤ3 

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʦʙʨʘʟʦ- 

ʚʘʥʠʷ 

ʤʠʮʝʣʠʷ, 

 % 

ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʢʦʥʠʜʠʡ 

ʤʣʥ/ʤʛ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

Tri-

chophyton     

verrucosum 

ˉ 130 

1,0 116,3 131,0 81,3 5,2Ñ0,05 101,9 22,4 

3,0 136,8 154,0 83,0 5,5Ñ0,05 107,8 24,9 

5,0 200,7 228,0 82,3 9,6Ñ0,05 188,2 20,9 

8,0 166,1 187,0 80,8 8,8Ñ0,1 172,5 18,9 

ʩʫʩʣʦ-ʘʛʘʨ 88,8 100,0 81,5 5,1Ñ0,05 100,0 17,4 

Tri-

chophyton 

verrucosum 

ˉ 11183 

1,0 109,6 128,0 81,4 5,1Ñ0,1 102,0 21,5 

3,0 135,2 158,0 83,5 5,5Ñ0,1 110,0 24,6 

5,0 197,7 231,0 83,3 9,7Ñ0,05 194,0 20,4 

8,0 156,6 183,0 80,6 8,7Ñ0,1 174,0 18,0 

ʩʫʩʣʦ-ʘʛʘʨ 85,6 100,0 81,5 5,0Ñ0,05 100,0 17,1 

Tri-

chophyton 

ʤentagro- 

phytes 

ˉ 135 

1,0 106,2 122,6 81,3 5,3Ñ0,05 106,0 20,0 

3,0 134,0 154,7 82,8 5,6Ñ0,05 112,0 23,9 

5,0 188,6 217,8 83,2 9,5Ñ0,1 190,0 19,6 

8,0 154,7 178,6 80,4 8,5Ñ0,1 170,0 18,2 

ʩʫʩʣʦ-ʘʛʘʨ 86,6 100,0 80,8 5,0Ñ0,1 100,0 17,3 

ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʦʧʳʪʝ ʥʘʤʠ ʙʳʣʦ 

ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʦʙʲʝʤʦʚ ʩʫʭʦʛʦ 

ʤʦʣʦʢʘ ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʜʝʨ-

ʤʘʪʦʬʠʪʦʚ.  

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʝʨʤʘʪʦʬʠʪʦʚ ʥʘ 

ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʦʜʝʨʞʘʱʝʤ 1,0% ʩʫʭʦʛʦ ʤʦ-

ʣʦʢʘ, ʠʥʜʝʢʩ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʮʝʣʠʷ ʫ ʢʫʣʴ-

ʪʫʨ Tr. verrucosum ̄  130, Tr. verrucosum 

ˉ 11183 ʠ Tr. mentagrophytes ̄ 135 ʧʦʚʳ-

ʰʘʣʩʷ    ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ     ʥʘ  48,0;   60,0  ʠ 

48,0%, ʘ ʠʥʜʝʢʩ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ï ʥʘ 

69,1; 70,6 ʠ 66,9%.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʩʪʴ ʤʠʢʨʦʢʦʥʠʜʠʡ ʩʦʩʪʘʚʠʣʘ 81,1ï

81,3%. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʚ ʩʨʝʜʫ 0,5% ʩʫʭʦʛʦ ʤʦ-

ʣʦʢʘ ʠʥʜʝʢʩ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʮʝʣʠʷ ʫ ʢʫʣʴ-

ʪʫʨ Tr. verrucosum ̄  130, Tr. verrucosum 

ˉ 11183 ʠ Tr. mentagrophytes ̄ 135 ʧʦʚʳ-

ʰʘʣʩʷ ʥʘ 26,0%, ʘ ʠʥʜʝʢʩ  ʩʧʦʨʦʛʝʥʝʟʘ ï ʥʘ 
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13,7ï14,0%. 

ʉʫʩʣʦ-ʘʛʘʨ, ʩʦʜʝʨʞʘʱʠʡ 2,0% ʩʫʭʦʛʦ 

ʤʦʣʦʢʘ, ʧʦʚʳʰʘʣ ʠʥʜʝʢʩ ʤʠʮʝʣʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʫ ʢʫʣʴʪʫʨ ʛʨʠʙʘ ʥʘ 4,0ï10,0%, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫʨʦʚʝʥʴ ʩʧʦʨʦʛʝʥʝʟʘ ʙʳʣ ʥʘ 

ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʚʥʝʩʝ-

ʥʠʝ ʚ ʩʨʝʜʫ 1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ  ʩʦʜʝʨʞʘʥʠʷ  ʤʠʢʨʦ- 

ʢʦʥʠʜʠʡ ʚ ʤʠʮʝʣʠʠ ʢʫʣʴʪʫʨ Tr. verrucosum  

ˉ 130, Tr. verrucosum ̄  11183 ʠ Tr. men-

tagrophytes ̄  135 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 14,0; 

6,7 ʠ 12,6%.  

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʩʧʦʨʦʛʝʥʝʟʘ ʜʝʨ-

ʤʘʪʦʬʠʪʦʚ ʚ ʩʫʩʣʦ-ʘʛʘʨ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ 

ʚʢʣʶʯʘʪʴ 1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ɺʣʠʷʥʠʝ ʨʘʟʥʳʭ ʦʙʲʝʤʦʚ ʩʫʭʦʛʦ ʤʦʣʦʢʘ ʥʘ ʨʦʩʪ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʜʝʨʤʘʪʦ-

ʬʠʪʦʚ 

ʐʪʘʤʤ 

ʆʙʲʝʤ 

ʩʫʭʦʛʦ  

ʤʦʣʦʢʘ 

ʚ ʩʨʝʜʝ, 

ʩʤ3 /ʜʤ3 

ʂʦʥʮʝʥʪʨʘ-

ʮʠʷ ʤʠʢʨʦ-

ʢʦʥʠʜʠʡ 

ʤʣʥ/ ʩʤ3  

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʩʧʦʨʦʦʙʨʘ-  

ʟʦʚʘʥʠʷ,  

 % 

ɾʠʟʥʝ- 

ʩʧʦʩʦʙ- 

ʥʦʩʪʴ,  

% 

ʂʦʥʮʝʥ-   

ʪʨʘʮʠʷ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

ʤʛ/ ʩʤ3 

ʩʨʝʜʳ 

ʀʥʜʝʢʩ 

ʦʙʨʘʟʦ- 

ʚʘʥʠʷ 

ʤʠʮʝʣʠʷ, % 

ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦ- 

ʢʦʥʠʜʠʡ 

 ʤʣʥ/ʤʛ 

ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ 

ʊricho- 

phyton     

verrucosum 

ˉ 130 

0,5 101,2 114,0 80,8 6,3Ñ0,05 126,0 16,1 

1,0 150,2 169,1 81,2 7,4Ñ0,05 148,0 20,3 

2,0 88,5 99,7 80,6 5,5Ñ0,1 110,0 16,1 

ʩʫʩʣʦ-  

ʘʛʘʨ  
88,8 100,0 80,4 5,0Ñ0,05 100,0 17,8 

Tricho- 

phyton  

verrucosum 

ˉ 11183 

0,5 101,4 113,8 80,8 6,3Ñ0,05 126,0 16,1 

1,0 152,0 170,6 81,3 8,0Ñ0,1 160,0 19,0 

2,0 90,1 101,1 80,5 5,2Ñ0,05 104,0 17,3 

ʩʫʩʣʦ-

ʘʛʘʨ 
89,1 100,0 80,4 5,0Ñ0,05 100,0 17,8 

Tricho- 

phyton 

ʤentagro- 

phytes 

ˉ 135 

0,5 99,3 113,7 80,4 6,3Ñ0,1 126,0 15,8 

1,0 145,7 166,9 81,1 7,4Ñ0,1 148,0 19,7 

2,0 86,7 99,3 80,3 5,5Ñ0,05 110,0 15,8 

ʩʫʩʣʦ-

ʘʛʘʨ 
87,3 100,0 80,3 5,0Ñ0,1 100,0 17,5 

ɿɸʂʃʖʏɽʅʀɽ 

 ɺʥʝʩʝʥʠʝ ʚ ʩʫʩʣʦ-ʘʛʘʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʦʙʲʝʤʦʚ ʩʦʜʝʨʞʠʤʦʛʦ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ʩʫ-

ʭʦʛʦ ʤʦʣʦʢʘ, ʧʨʝʧʘʨʘʪʦʚ «ɹʠʦʥʦʨʤ ɹ» ʠ 

«ɹʠʦʥʦʨʤ ɺ» ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ 

ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʚʩʝʭ ʚʠʜʦʚ 

ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ. 

ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʚʢʣʶʯʝʥʠʠ ʚ ʩʫʩ-

ʣʦ-ʘʛʘʨ (2,5%) ʩʦʜʝʨʞʠʤʦʛʦ ʢʫʨʠʥʦʛʦ ʷʡ-

ʮʘ ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʛʨʠʙʘ ʪʨʠ-

ʭʦʬʠʪʦʥ ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦ-

ʚʳʰʘʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 58,0ï60,0% ʠ  

83,8ï86,1%. 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ 

ʤʠʮʝʣʝ- ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʶ ʫ ʚʩʝʭ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʚʠʜʦʚ ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʦʜʝʨʞʘʱʝʤ 

1,0% ʙʠʦʥʦʨʤʘ ɹ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʤʠʮʝʣʝ- ʠ 

ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʚʩʝʭ ʚʠʜʦʚ ʛʨʠʙʘ ʪʨʠ-

ʭʦʬʠʪʦʥ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ 

ʩ 5,0ï8,0% ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʥʦʨʤʘ ɺ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʤʠ-

ʮʝʣʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʩʧʦʨʦʛʝʥʝʟʘ ʫ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ ʚ ʩʫʩʣʦ-ʘʛʘʨ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʢʣʶʯʘʪʴ ʜʦ 1,0% ʩʫʭʦʛʦ 

ʤʦʣʦʢʘ. 
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ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʚʘʢʮʠʥʳ ʞʠʚʦʡ ʧʨʦʪʠʚ ʨʝʦʚʠ-

ʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118». ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʠʤʤʫʥʦʛʝʥʥʦ-

ʩʪʴʶ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʚʘʢʮʠʥʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʚʠʨʫʩʥʘʷ ʩʫʩʧʝʥ-

ʟʠʷ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118» ʠ ʟʘʱʠʪʥʘʷ ʩʨʝʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 3:2, ʛʜʝ ʟʘʱʠʪʥʘʷ ʩʨʝʜʘ ʚʢʣʶʯʘʝʪ (ʧʦ ʩʫʭʦ-

ʤʫ ʚʝʱʝʩʪʚʫ) 12,5% ʩʘʭʘʨʦʟʳ, 12,5% ɻʃɸ, 1,25% ʞʝʣʘʪʦʟʳ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʤʧʦʨʪʦʟʘʤʝʱʝ-

ʥʠʷ ʧʨʠ ʠʤʤʫʥʠʟʘʮʠʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʫʨ-ʙʨʦʡʣʝʨʦʚ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚʘʢʮʠʥʦʡ ʠʟ 

ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118» ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʧʦʨʪʥʦʡ ʚʘʢʮʠʥʦʡ ʘʥʘʣʦʛʦʤ Nobilis REO ʠʟ ʰʪʘʤʤʘ 

«1133» (Intervet) ʩʦʩʪʘʚʣʷʝʪ 374 000 ʨʫʙʣʝʡ ʥʘ 1 000 ʛʦʣʦʚ. ʆʢʫʧʘʝʤʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚʘʢʮʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 4,62 ʨʫʙʣʷ ʥʘ ʨʫʙʣʴ ʟʘʪʨʘʪ.  

 

Summary 
The article presents the results of researches on the design of a live vaccine for prevention the  reovirus teno-

synovitis of chickens from ñKMIEV-V118ò strain. The results prove that the greatest immunogenicity and preventive 

efficiency the vaccine possesses which structure includes virus suspension of strain ñKMIEV-V118ò and the protec-

tive medium in the ratio 3:2, at following structure of the protective medium (of a dry substance) 12.5% of sucrose, 

12.5% of LɸH, 1.25% of gelatose. The economic effect from import substitution at immunization of broiler breeders 

against reovirus infection a vaccine of strain ñKMIEV-V118ò in comparison with an import analogue vaccine Nobi-

lis REO of strain ñ1133ò (Intervet) makes 374 000 roubles on 1 000 heads. The recoupment of veterinary measures 

at use of the created vaccine makes 4,62 roubles on rouble of costs. 

 

 ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 25.02.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʚʩʸ ʯʘʱʝ 

ʚʳʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ʠ 

ʤʘʣʦʠʟʫʯʝʥʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʝʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢ-

ʮʠʷ ʧʪʠʮ. 

ʈʝʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʧʪʠʮ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʳʤ 

ʧʪʠʮʝʚʦʜʩʪʚʦʤ ʠ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ [2, 5, 6], ʢʦʪʦʨʳʡ ʩʢʣʘʜʳ-

ʚʘʝʪʩʷ ʠʟ ʧʦʪʝʨʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʙʦʣʝʚʘʥʠʷ: 

ʧʦʚʳʰʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʚ ʩʪʘʜʝ (5ï30%), 

ɛɚɎɧɤɑəɔɑ ʚʳʙʨʘʢʦʚʢʠ ʠʟ-ʟʘ ʭʨʦʤʦʪʳ ʥʘ 

2ï15%, ʟʘʜʝʨʞʢʘ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʮʳʧʣʷʪ 

ʜʦ 40% [4, 6, 8], ʫʤʝʥʴʰʝʥʠʝ ʷʡʮʝʥʦʩʢʦʩʪʠ 
ʥʘ 6ï20%, ʩʥʠʞʝʥʠʝ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʠ 

ʚʳʚʦʜʠʤʦʩʪʠ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ [2, 4, 5, 

6, 9], ʘ ʪʘʢʞʝ ʠʟ ʟʘʪʨʘʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʥʠʞʝʥʠʝ ʠ ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʧʝʨ-

ʚʠʯʥʳʭ ʧʦʪʝʨʴ [2, 4, 5]. ʀʤʤʫʥʦʜʝʧʨʝʩʩʠʚ-

ʥʦʝ ʜʝʡʩʪʚʠʝ ʨʝʦʚʠʨʫʩʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʯʘ-

ʩʪʫʶ ʘʩʩʦʮʠʘʮʠʶ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠ-

ʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʧʨʦʪʠʚ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟʥʝʡ, ʩʥʠʞʘʝʪ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʴ ʧʪʠʮʝʧʦʛʦʣʦʚʴʷ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [5, 6]. 
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ʆʙʱʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ   ʤʝ-

ʨʦʧʨʠʷʪʠʷ ʥʝ ʩʧʦʩʦʙʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʙʝʩʧʝʯʠʪʴ ʦʟʜʦʨʦʚʣʝʥʠʝ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʦʪ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ [3]. 

ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʢʦʥʪʨʦʣʷ ʵʧʠʟʦʦ-

ʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʪʘʸʪʩʷ ʚʘʢʮʠʥʦʧʨʦ-

ʬʠʣʘʢʪʠʢʘ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʚʠʨʫʩʥʳʭ ʙʦʣʝʟ-

ʥʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʘʢʮʠʥ ʜʦʩʪʠʛʣʘ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʠʭ ʤʘʩʰʪʘʙʦʚ ʠ ʟʘʥʠ-

ʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʙʦʨʴʙʝ ʩʦ ʤʥʦʛʠʤʠ 

ʚʠʨʫʩʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝʣʦʚʝʢʘ, ʞʠ-

ʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʇʨʝʜʦʪʚʨʘʱʸʥʥʳʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʚʘʢʮʠʥ, ʜʦʩʪʠʛʘʝʪ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʠ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʚʘʢʮʠʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʩʪʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤʠ ʠ 

ʪʨʫʜʦʸʤʢʠʤʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʨʝʙʦʚʘʥʠʠ 

ʫʣʫʯʰʝʥʠʷ ʠʭ  ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ [7].  

ɼʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʧʨʠʤʝʥʷʶʪ 

ʢʘʢ ʞʠʚʳʝ, ʪʘʢ ʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʚʘʢʮʠ-

ʥʳ [8].  

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʨʝʦʚʠʨʫʩʥʘʷ 

ʠʥʬʝʢʮʠʷ ʦʬʠʮʠʘʣʴʥʦ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘ-

ʥʘ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʟʘʥʦʩʘ ʚʦʟʙʫ-

ʜʠʪʝʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʟ ʩʦ-

ʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʇʦʵʪʦʤʫ ʧʨʦʚʦ-

ʜʠʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʪʠʮʝʬʘʙ-

ʨʠʢ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 

ʠʥʬʝʢʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʚʘʢ-

ʮʠʥʘʮʠʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʚʘʢʮʠʥʘ ʧʨʦ-

ʪʠʚ ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʥʝ ʚʳʧʫʩ-

ʢʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʦʬʠʣʘʢ-

ʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤ-

ʧʦʨʪʥʳʭ ʚʘʢʮʠʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʪʨʝʙʫ-

ʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʞʠʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʨʝʦ-

ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚʘʢ-

ʮʠʥʳ ʞʠʚʦʡ ʧʨʦʪʠʚ ʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠ-

ʪʘ ʮʳʧʣʷʪ ï ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʥʝʡ ʠ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʸ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʚʘʢʮʠʥʳ ʞʠʚʦʡ 

ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧʣʷʪ 

ʠʟ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118» ʧʨʦʚʦʜʠʣʠ 

ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ ʜʣʷ 

ʣʠʦʬʠʣʴʥʦʡ ʩʫʰʢʠ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʘʢʮʠʥʳ. 

ʂ ʚʠʨʫʩʥʦʡ ʩʫʩʧʝʥʟʠʠ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118» ʜʦʙʘʚʣʷʣʠ ʟʘʱʠʪʥʫʶ ʩʨʝ-

ʜʫ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 3:2 ʧʦ ʦʙʲʸʤʫ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ 3 ʚʘʨʠʘʥʪʘ 

ʩʦʩʪʘʚʘ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ (ʧʦ ʩʫʭʦʤʫ ʚʝʱʝ-

ʩʪʚʫ): ʘ) ʩʘʭʘʨʦʟʘ ï 12,5%, ɻʃɸ ï 12,5%, 

ʞʝʣʘʪʦʟʘ ï 1,25%; ʙ) ʩʘʭʘʨʦʟʘ ï 22,5%, 

ɻʃɸ ï 10%, ʞʝʣʘʪʦʟʘ ï 0,5%; ʚ) ʩʘʭʘʨʦʟʘ ï 

30%, ɻʃɸ ï 6%, ʞʝʣʘʪʦʟʘ ï 1%.  

ʂʨʠʦʧʨʦʪʝʢʪʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ-

ʱʠʪʥʳʭ ʩʨʝʜ ʠ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʣʠ, ʠʩʭʦ-

ʜʷ ʠʟ ʠʟʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʠʨʫʩʘ ʧʦʩʣʝ ʣʠʦʬʠʣʴʥʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ 

ʚʘʢʮʠʥʳ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʨʝʦʚʠʨʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʩʧʝʥʟʠʶ 

ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ Vero ʚ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ 2,5ï3Ĭ105 ʢʣ/ʩʤ3, ʢʦʪʦʨʫʶ ʚʥʦ-

ʩʠʣʠ ʧʦ 100 ʤʤ3 ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ 96-

ʣʫʥʦʯʥʦʛʦ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ ʩ 

ʧʣʦʩʢʠʤ ʜʥʦʤ.  

ʃʠʦʬʠʣʴʥʦ ʚʳʩʫʰʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʣʠ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʲʸʤʘ 

(4 ʩʤ3) ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ DMEM ʠ 

DMEM-HEPES (1:1) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 2% 

ʕʊʉ, ʟʘʪʝʤ ʛʦʪʦʚʠʣʠ 10-ʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝ-

ʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʞʠʜʢʠʭ ʧʦʣʫ-

ʬʘʙʨʠʢʘʪʦʚ ʚʘʢʮʠʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʣʠʦʬʠʣʠʟʘʮʠʠ (10-1ï10-8) 

ʥʘ ʪʦʡ ʞʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ.  

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʨʝʦʚʠʨʫʩʘ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʳʡ ʧʣʘʥʰʝʪ ʧʦ 

100 ʤʤ3 ʚ ʣʫʥʢʫ ʩ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʦʡ 

ʢʣʝʪʦʢ Vero. ʅʘ ʢʘʞʜʦʝ ʨʘʟʚʝʜʝʥʠʝ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʧʦ 8 ʣʫʥʦʢ. ʈʝʘʢʮʠʶ ʩʦʧʨʦʚʦʞʜʘʣʠ 

ʢʦʥʪʨʦʣʝʤ ʢʣʝʪʦʢ ï ʣʫʥʢʠ ʩ ʢʫʣʴʪʫʨʦʡ ʢʣʝ-

ʪʦʢ ʵʪʦʡ ʞʝ ʧʘʨʪʠʠ, ʚ ʢʦʪʦʨʳʝ ʚʥʦʩʠʣʠ   

ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ   ʧʠʪʘʪʝʣʴʥʫʶ  ʩʨʝʜʫ ʚ 

ʦʙʲʸʤʝ 100 ʤʤ3. ʇʦʩʣʝ ʵʪʦʛʦ ʧʣʘʥʰʝʪʳ ʧʦ-

ʤʝʱʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨ (ʉʆ2 5%) ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 37Áʉ. 

ʈʝʟʫʣʴʪʘʪʳ   ʫʯʠʪʳʚʘʣʠ  ʯʝʨʝʟ 144ï168 ʯ 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ 

ʚ ʟʘʨʘʞʸʥʥʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ Vero ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʦʡ ʚ ʢʦʥʪʨʦʣʝ. 

ʊʠʪʨ ʚʠʨʫʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʫ 

ʂʝʨʙʝʨʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɸʰʤʘʨʠʥʘ ʠ ʚʳ-

ʨʘʞʘʣʠ ʚ lg ʊʎɼ50/ʩʤ
3. ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ 

3 ʧʦʚʪʦʨʥʦʩʪʷʭ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʚʠʨʫʩʥʦʡ ʩʫʩʧʝʥʟʠʠ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118» ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ ʥʝ ʤʝʥʝʝ 6,25 lg ʊʎɼ50/ʩʤ
3 ʠ ʟʘʱʠʪ-

ʥʦʡ ʩʨʝʜʳ ʜʣʷ ʣʠʦʬʠʣʴʥʦʡ ʩʫʰʢʠ ʚʘʢʮʠʥʳ 

ʢ ʚʠʨʫʩʥʦʡ ʩʫʩʧʝʥʟʠʠ ʰʪʘʤʤʘ «ʂʄʀʕɺ-

V118» ʜʦʙʘʚʣʷʣʠ ʟʘʱʠʪʥʫʶ ʩʨʝʜʫ ʚ ʩʦʦʪ-

ʥʦʰʝʥʠʠ 7:3, 3:2 ʠ 1:1 ʧʦ ʦʙʲʸʤʫ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʩʦʩʪʘʚʝ ʟʘʱʠʪʥʦʡ 

ʩʨʝʜʳ (ʧʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ): 12,5% ʩʘʭʘ-

ʨʦʟʳ, 12,5% ɻʃɸ, 1,25% ʞʝʣʘʪʦʟʳ, ʧʦʩʣʝ 

ʯʝʛʦ ʜʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʚʘʢ-

ʮʠʥʳ ʧʦʜʚʝʨʛʘʣʠ ʣʠʦʬʠʣʠʟʘʮʠʠ. ʀʤʤʫʥʦ-

ʛʝʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥʳ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ SPF-ʮʳʧʣʷʪʘʭ. ɼʣʷ ʵʪʦʛʦ 

ʦʙʨʘʟʮʳ ʚʘʢʮʠʥʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠ ʨʘʩʪʚʦ-

ʨʦʤ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 0,9% 

ʜʦ ʦʙʲʸʤʘ, ʨʘʚʥʦʛʦ ʦʙʲʸʤʫ ʧʨʝʧʘʨʘʪʘ ʜʦ 

ʚʳʩʫʰʠʚʘʥʠʷ, ʟʘʪʝʤ ʛʦʪʦʚʠʣʠ ʨʘʟʚʝʜʝʥʠʝ 

10-3 ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʚʘʢʮʠ-

ʥʳ ʠ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʧʦ 25 SPF-ʮʳʧʣʷʪ 

ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʙʣʘʩʪʴ ʙʝʜʨʘ ʚ ʦʙʲʸʤʝ 

0,2 ʩʤ3. 10 SPF-ʮʳʧʣʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʳ ʥʝ ʧʦʜʚʝʨʛʘʣʠ ʚʘʢʮʠʥʘʮʠʠ. ʀʤʤʫʥʦʛʝʥ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʚʘʢʮʠʥʳ ʦʮʝʥʠʚʘʣʠ ʯʝʨʝʟ 21 ʩʫʪʢʠ ʧʦʩʣʝ 

ʠʤʤʫʥʠʟʘʮʠʠ ʤʝʪʦʜʦʤ ʀʌɸ (IDEXX, ʅʠ-

ʜʝʨʣʘʥʜʳ).  

ɺ ʫʩʣʦʚʠʷʭ ʆɸʆ «ɸʛʨʦʢʦʤʙʠʥʘʪ 

«ɼʟʝʨʞʠʥʩʢʠʡ» ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʧʦ 

ʠʟʫʯʝʥʠʶ ʠʤʤʫʥʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʡ ʚʘʢʮʠʥʳ ʞʠʚʦʡ ʧʨʦʪʠʚ ʨʝʦʚʠ-

ʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118» ʠ ʚʘʢʮʠʥʳ Nobilis REO 

1133 (Intervet, ʅʠʜʝʨʣʘʥʜʳ) ʠʟ ʰʪʘʤʤʘ 

«1133» ʥʘ ʨʝʤʦʥʪʥʦʤ ʤʦʣʦʜʥʷʢʝ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ (ʢʨʦʩʩʘ ʈʦʩʩ 308). ɼʣʷ ʧʨʦʚʝʜʝ- 

ʥʠʷ ʠʩʧʳʪʘʥʠʷ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧ-

ʧʳ ʧʪʠʮ: ʦʧʳʪʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʧʦ 5 000 

ʛʦʣʦʚ, ʢʦʪʦʨʳʭ ʚʘʢʮʠʥʠʨʦʚʘʣʠ ʚ ʚʦʟʨʘʩʪʝ 7 

ʩʫʪʦʢ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚ ʦʙʣʘʩʪʴ ʙʝʜʨʘ ʚ 

ʦʙʲʸʤʝ 0,2 ʩʤ3, ʨʝʚʘʢʮʠʥʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷ- 

ʣʠ ʚ ʚʦʟʨʘʩʪʝ 35 ʩʫʪʦʢ ʚ ʛʨʫʜʥʫʶ ʤʳʰʮʫ. 

ʇʪʠʮʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʣʠ ʚʘʢʮʠ-

ʥʫ ʞʠʚʫʶ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦ-

ʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118» ʚ 

ʜʦʟʝ 2,8 lg ʊʎɼ50, ʘ ʚ ʢʦʥʪʨʦʣʝ ï ʚʘʢʮʠʥʫ 

Nobilis REO 1133 ʚ ʜʦʟʝ 3,1 lg ʊʎɼ50. ʏʝ-

ʨʝʟ 21 ʩʫʪʢʠ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ ʦʪ 25 

ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʙʳ-

ʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʀʌɸ 

ʥʘʙʦʨʦʤ ProFLOK® REO ELISA ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʬʠʨʤʳ «Zoetis-Synbiotics», ʉʐɸ, ʥʘ 

ʙʘʟʝ ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ».  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ 

ʨʘʩʩʯʠʪʘʥʘ ʥʘ 5 000 ʧʦʛʦʣʦʚʴʷ ʧʪʠʮʳ ʜʣʷ 

ʦʧʳʪʥʦʛʦ (ʚʘʢʮʠʥʘ ʞʠʚʘʷ ʧʨʦʪʠʚ ʨʝʦʚʠ-

ʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118») ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ (Nobilis 

REO 1133 ʠʟ ʰʪʘʤʤʘ «1133») ʧʪʠʯʥʠʢʘ. 

ɺ ʦʩʥʦʚʫ ʨʘʩʯʸʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬ-

ʬʝʢʪʘ ʦʪ ʚʥʝʜʨʝʥʠʷ ʚʘʢʮʠʥʳ ʧʦʣʦʞʝʥʳ 

ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʦʩʚʦʝʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʠ ʚʳʧʫʩʢ ʜʘʥʥʦʡ ʚʘʢʮʠʥʳ. ʈʘʩʯʸʪʳ 

ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʩʦʙʠʝʤ «ʆʧʨʝʜʝʣʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ» [1], ʠʩʭʦʜʷ 

ʠʟ ʩʧʝʮʠʬʠʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜ-

ʩʪʚʘ ʠ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ. 

ɿʘʪʨʘʪʳ ʥʘ ʚʝʪʝʨʠʥʘʨʥʳʝ ʤʝʨʦʧʨʠʷ-

ʪʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʠʟ ʩʪʦʠʤʦʩʪʠ ʠʟʨʘʩʭʦʜʦ-

ʚʘʥʥʦʡ ʚʘʢʮʠʥʳ, ʦʧʣʘʪʳ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨ-

ʩʦʥʘʣʘ, ʘʤʦʨʪʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʦʠ-

ʤʦʩʪʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʩʯʸʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʟʘʪʨʘʪ (ɿʚ) ʧʨʦ-

ʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ 1: 

 

ɿʚ = ɿʪ + ɿʤ + ɿʘ , ʛʜʝ                          (1)                                                                          

ɿʪ ï ʟʘʪʨʘʪʳ ʪʨʫʜʘ; 

ɿʤ ï ʩʪʦʠʤʦʩʪʴ ʚʘʢʮʠʥʳ; 

ɿʘ ï ʘʤʦʨʪʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʦʠ- 

ʤʦʩʪʴ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

ʅʘ ʧʨʦʚʝʜʝʥʠʝ 1-ʢʨʘʪʥʦʡ ʚʘʢʮʠʥʘʮʠʠ 

5 000 ʛʦʣʦʚ ʮʳʧʣʷʪ ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ ʟʘ-

ʪʨʘʯʠʚʘʝʪ 8 ʯ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ  ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʣʠʯʠʥʫ ʟʘʨʧʣʘʪʳ  ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʧʝʮʠʘ- 
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ʣʠʩʪʘ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

(ʜʝʥʴ, ʯ, ʤʠʥ), ʥʝʦʙʭʦʜʠʤʦ ʤʝʩʷʯʥʳʡ 

ʜʦʣʞʥʦʩʪʥʦʡ ʦʢʣʘʜ ʨʘʟʜʝʣʠʪʴ ʥʘ 25,6. ʏʘ-

ʩʦʚʘʷ ʩʪʘʚʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ ʜʥʝʚ-

ʥʦʡ ʩʪʘʚʢʠ ʥʘ 8 ʯ. 

ʈʘʟʣʠʯʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʧʳʪʥʦʤ ʠ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʧʪʠʯʥʠʢʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʣʠʯʠʠ 

ʩʪʦʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʘʢʮʠʥ. ʉʪʦ-  

ʠʤʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʘʢʮʠʥʳ ʙʳʣʘ       

ʨʘʩʩʯʠʪʘʥʘ  ʵʢʦʥʦʤʠʩʪʘʤʠ ʈʋʇ  «ʀʥʩʪʠʪʫʪ                     

 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ   ʠʤ. ʉ.ʅ. 

ɺʳʰʝʣʝʩʩʢʦʛʦ» ʩ  ʫʯʸʪʦʤ ʟʘʪʨʘʪ  ʥʘ ʧʨʦʠʟ- 

ʚʦʜʩʪʚʦ, ʩʪʦʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʠʙʳʣʠ 

ʠ ʩʦʩʪʘʚʠʣʘ 26,0 ʨʫʙʣʝʡ ʟʘ 1 ʜʦʟʫ, ʩʪʦʠ-

ʤʦʩʪʴ ʚʘʢʮʠʥʳ Nobilis REO 1133 

(ʅʠʜʝʨʣʘʥʜʳ) ʩʦʩʪʘʚʣʷʣʘ 400,0 ʨʫʙʣʝʡ ʟʘ 1 

ʜʦʟʫ. 

 
ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʱʠʪʥʦʡ ʩʨʝ-

ʜʳ ʜʣʷ ʣʠʦʬʠʣʠʟʘʮʠʠ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠ-  

ʮʝ 1.  

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʩʨʝʜ ʜʣʷ ʣʠʦʬʠʣʠʟʘʮʠʠ ʚʘʢʮʠʥʳ ʞʠ-

ʚʦʡ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118» 

ʉʦʩʪʘʚ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ, 

% (ʧʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ) 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʪʠʪʨ ʚʠʨʫʩʘ), 

lg ʊʎɼ50/ʩʤ
3 

ʜʦ ʣʠʦʬʠʣʠʟʘʮʠʠ ʧʦʩʣʝ ʣʠʦʬʠʣʠʟʘʮʠʠ 

ʩʘʭʘʨʦʟʘ ï 12,5 

ɻʃɸ ï 12,5 

ʞʝʣʘʪʦʟʘ ï 1,25 

  

6,46Ñ0,04 

  

6,29Ñ0,04* 

ʩʘʭʘʨʦʟʘ ï 22,5 

ɻʃɸ ï 10 

ʞʝʣʘʪʦʟʘ ï 0,5 

  

6,42Ñ0,08 

  

  

6,0Ñ0,07* 

ʩʘʭʘʨʦʟʘ ï 30 

ɻʃɸ ï 6 

ʞʝʣʘʪʦʟʘ ï 1 

  

6,42Ñ0,04 

  

  

6,21Ñ0,04* 

ʇʨʠʤʝʯʘʥʠʝ ï *ʧʨʠ P<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʠʪʨʦʤ ʨʝʦʚʠʨʫʩʘ ʜʦ ʣʠʦʬʠʣʠʟʘʮʠʠ  

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠ-

ʮʝ 1, ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʣʠʦʬʠʣʠʟʘʮʠʠ ʚʘʢ-

ʮʠʥʳ ʞʠʚʦʡ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠ-

ʥʦʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ «ʂʄʀʕɺ-

V118» ʟʘʱʠʪʥʘʷ ʩʨʝʜʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ 

(ʧʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ) ʚʭʦʜʠʪ 12,5% ʩʘʭʘ-

ʨʦʟʳ, 12,5% ɻʃɸ ʠ 1,25% ʞʝʣʘʪʦʟʳ, ʘ ʪʘʢ-

ʞʝ ʟʘʱʠʪʥʘʷ ʩʨʝʜʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦ-

ʜʠʪ 30% ʩʘʭʘʨʦʟʳ, 6% ɻʃɸ ʠ 1% ʞʝʣʘʪʦ-

ʟʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝ-

ʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʦʚʠʨʫʩʘ. 

ʇʦʪʝʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʦʚʠ-

ʨʫʩʘ ʧʦʩʣʝ  ʣʠʦʬʠʣʴʥʦʡ  ʩʫʰʢʠ  ʩʦʩʪʘʚʠʣʠ  

0,17Ñ0,001 lg ʊʎɼ50/ʩʤ
3 ʠ 0,21Ñ0,001 lg 

ʊʎɼ50/ʩʤ
3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ (ʧʦ ʩʫʭʦʤʫ 

ʚʝʱʝʩʪʚʫ) 22,5% ʩʘʭʘʨʦʟʳ, 10% ɻʃɸ ʠ 

0,5% ʞʝʣʘʪʦʟʳ ʧʨʠʚʦʜʠʣʦ ʢ ʙʦʣʴʰʠʤ ʧʦ-

ʪʝʨʷʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï 

0,42Ñ0,005 lg ʊʎɼ50/ʩʤ
3. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚʠʨʫʩʦʩʦ-

ʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ ʠ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʘʢʮʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2 ʚ ʚʠʜʝ ʚʝʣʠʯʠʥ, ʦʙʨʘʪʥʳʭ ʨʘʟʚʝ-

ʜʝʥʠʷʤ. 
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ʊʘʙʣʠʮʘ 2 ï ʀʤʤʫʥʦʛʝʥʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧ -

ʣʷʪ ʠʟ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118» ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ 

ʉʦʦʪʥʦʰʝʥʠʝ ʚʠʨʫʩʥʦʡ ʩʫʩʧʝʥʟʠʠ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118» ʠ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ, 

 ʧʦ ʦʙʲʸʤʫ 

  

ʊʠʪʨ ʘʥʪʠʪʝʣ ʚ ʀʌɸ 

ʎʳʧʣʷʪʘ ʩ ʪʠʪʨʦʤ 

ʘʥʪʠʪʝʣ ʥʝ ʤʝʥʝʝ 

1:800, % 

1:1 2018,48Ñ148,59* 92 

3:2 2906,88Ñ165,28 100 

7:3 2873,8Ñ192,39 96 

ʢʦʥʪʨʦʣʴ 0 0 

ʇʨʠʤʝʯʘʥʠʝ ï *ʧʨʠ P<0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʦʤ ʚʘʢʮʠʥʳ, ʩʦʜʝʨʞʘʱʝʡ ʚʠʨʫʩ-

ʥʫʶ ʩʫʩʧʝʥʟʠʶ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118» ʠ ʟʘʱʠʪʥʫʶ ʩʨʝʜʫ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 3:2 ʧʦ ʦʙʲʸʤʫ 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 

2, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʠʤʤʫʥʦ-

ʛʝʥʥʦʩʪʴʶ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʚʘʢʮʠʥʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦ-

ʨʦʡ ʚʭʦʜʠʪ ʚʠʨʫʩʥʘʷ ʩʫʩʧʝʥʟʠʷ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118» ʠ ʟʘʱʠʪʥʘʷ ʩʨʝʜʘ ʚ ʩʦʦʪ-

ʥʦʰʝʥʠʠ ʧʦ ʦʙʲʸʤʫ 3:2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʘʢʮʠʥʳ ʠʟ ʰʪʘʤʤʘ ʨʝʦʚʠʨʫʩʘ «ʂʄʀʕɺ-

V118» ʚ ʜʦʟʝ 2,8 lg ʊʎɼ50 ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝ-

ʨʠʥʘʨʠʠʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ» (ʦʧʳʪ-  

ʥʘʷ ʛʨʫʧʧʘ) ʩʦʩʪʘʚʣʷʝʪ 96%, ʘ ʧʨʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʚʘʢʮʠʥʳ Nobilis REO 1133 ʠʟ 

ʰʪʘʤʤʘ  «1133»   ʧʨʦʠʟʚʦʜʩʪʚʘ   «Intervet»  

 (ʅʠʜʝʨʣʘʥʜʳ) ʚ ʜʦʟʝ 3,1 lg ʊʎɼ50 (ʢʦʥ- 

ʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ), ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 92%. 

ɺ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ (30 

ʩʫʪʦʢ) ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʘʢʮʠʥʘ-

ʮʠʝʡ ʧʪʠʮʳ, ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʘʭ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ʊʘʢʞʝ ʥʝ ʦʪʤʝ-

ʯʝʥʦ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ 

ʨʝʦʚʠʨʫʩʥʳʤ ʪʝʥʦʩʠʥʦʚʠʪʦʤ ʫ ʚʩʝʭ ʚʘʢ-

ʮʠʥʠʨʦʚʘʥʥʳʭ ʮʳʧʣʷʪ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʚ ʀʌɸ ʥʘʙʦʨʦʤ ProF-

LOK® REO ELISA (Zoetis-Synbiotics, 

ʉʐɸ) ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʪʠʪʨʘ ʘʥʪʠ-

ʪʝʣ ʦʧʳʪʥʦʡ (2418,2Ñ83,8) ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

(2089,3Ñ103,7) ʛʨʫʧʧ ʮʳʧʣʷʪ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩ-

ʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118»  ʠ  ʘʥʘʣʦʛʠʯʥʘʷ   ʚʘʢʮʠʥʘ  

Nobilis REO 1133 (ʅʠʜʝʨʣʘʥʜʳ) ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʨʝʦʚʠ-

ʨʫʩʥʫʶ ʠʥʬʝʢʮʠʶ ʧʪʠʮ.  

ɺʝʣʠʯʠʥʘ ʟʘʨʧʣʘʪʳ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝ-

ʤʝʥʠ (ʯ) ʩʦʩʪʘʚʠʣʘ: 

1789200 : 25,6 : 8 = 8736 ʨʫʙʣʝʡ/ʯ 

ʉʪʦʠʤʦʩʪʴ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʧʝ-

ʮʠʘʣʠʩʪʘ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʧʨʦʚʝʜʝʥʠʝ      

2-ʢʨʘʪʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ: 

ɿʪ = 8736 Ĭ 8 Ĭ 2 = 139776 ʨʫʙʣʝʡ. 

ʊʘʢ ʢʘʢ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ         

2-ʢʨʘʪʥʦ ʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʦ 5 000 

ʜʦʟ ʢʘʞʜʦʡ ʚʘʢʮʠʥʳ, ʟʘʪʨʘʪʳ ʥʘ ʚʘʢʮʠʥʫ 

ʩʦʩʪʘʚʠʣʠ: 

26,0 Ĭ 5000 Ĭ 2 = 260000 ʨʫʙʣʝʡ ʚ 

ʦʧʳʪʥʦʤ ʧʪʠʯʥʠʢʝ; 

400,0 Ĭ 5000 Ĭ 2 = 4000000 ʨʫʙʣʝʡ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʧʪʠʯʥʠʢʝ; 

ɿʘ = 410000 ʨʫʙʣʝʡ. 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʧʳʪʥʦʤ ʧʪʠʯʥʠʢʝ ʩʦʩʪʘ-

ʚʠʣʠ: 

ɿʚʦ = 139776 + 260000 + 410000 = 

809776 ʨʫʙʣʝʡ. 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʪʠʯʥʠʢʝ ʩʦ-

ʩʪʘʚʠʣʠ: 

ɿʚʢ = 139776 + 4000000 + 410000 = 

4549776 ʨʫʙʣʝʡ. 

ʏʠʩʪʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʕʚ) ʩʦʩʪʘʚʠʣ: 

ʕʚ = 4549776 ï 809776 = 3740000 ʨʫʙ-

ʣʝʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ   ʚʝʪʝ- 

http://simbio.ru/catalog/itemlist/category/101-synbiotics-ssha
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʪʝʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʨʫʙʣʴ ʟʘʪʨʘʪ 

ʜʣʷ ʦʧʳʪʥʦʛʦ ʧʪʠʯʥʠʢʘ ʩʦʩʪʘʚʠʣʘ: 

ʕʨʦ = 3740 000 : 809776 = 4,62 ʨʫʙʣʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʪʝ-

ʨʠʥʘʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʨʫʙʣʴ ʟʘʪʨʘʪ 

ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʪʠʯʥʠʢʘ ʩʦʩʪʘʚʠʣʘ: 

ʕʨʢ = 3740000 : 4549776 = 0,82 ʨʫʙʣʷ. 

3 ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘ ʩʯʸʪ ʠʤ-

ʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʩʦʩʪʘʚʠʣ: 

ʕʠ = (400,0 ï 26,0) Ĭ 5000 = 1870000 

ʨʫʙʣʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ ʦʪ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʧʨʠ ʠʤʤʫʥʠʟʘ-

ʮʠʠ ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʫʨ ʧʨʦʪʠʚ 

ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚʘʢʮʠʥʦʡ ʞʠʚʦʡ 

ʧʨʦʪʠʚ ʨʝʦʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧ-

ʣʷʪ ʠʟ ʰʪʘʤʤʘ «ʂʄʀʕɺ-V118», ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʡ  ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ», 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʭʦʡ ʞʠ-

ʚʦʡ ʚʘʢʮʠʥʳ Nobilis REO ʠʟ ʰʪʘʤʤʘ 

«1133» (Intervet, ʅʠʜʝʨʣʘʥʜʳ) ʩʦʩʪʘʚʣʷʝʪ 

374 000 ʨʫʙʣʝʡ ʥʘ 1000 ʛʦʣʦʚ. ʆʢʫʧʘʝ-

ʤʦʩʪʴ ʚʝʪʝʨʠʥʘʨʥʳʭ  ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʠʩ- 

ʧʦʣʴʟʦʚʘʥʠʠ   ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚʘʢʮʠʥʳ  ʩʦʩ- 

ʪʘʚʣʷʝʪ 4,62 ʨʫʙʣʷ ʥʘ 1 ʨʫʙʣʴ ʟʘʪʨʘʪ. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʱʠʪʥʘʷ ʩʨʝʜʘ, ʚ ʩʦ-

ʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ (ʧʦ ʩʫʭʦʤʫ ʚʝʱʝʩʪʚʫ) 

12,5% ʩʘʭʘʨʦʟʳ, 12,5% ɻʃɸ ʠ 1,25% ʞʝʣʘ-

ʪʦʟʳ, ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ 

ʧʨʦʪʝʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ ʧʨʠ ʩʦʦʪʥʦʰʝ-

ʥʠʠ ʚʠʨʫʩʥʦʡ ʩʫʩʧʝʥʟʠʠ ʰʪʘʤʤʘ «ʂʄʀʕɺ

-V118» ʠ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʣʠʦʬʠʣʠʟʘ-

ʮʠʠ 3:2 ʧʦ ʦʙʲʸʤʫ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʨʝʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʥʝʙʣʘʛʦʧʦʣʫʯ-

ʥʳʭ ʠ ʫʛʨʦʞʘʝʤʳʭ ʧʦ ʟʘʥʦʩʫ ʨʝʦʚʠʨʫʩʘ 

ʧʪʠʮʝʬʘʙʨʠʢʘʭ ʚʘʢʮʠʥʳ ʞʠʚʦʡ ʧʨʦʪʠʚ ʨʝʦ-

ʚʠʨʫʩʥʦʛʦ ʪʝʥʦʩʠʥʦʚʠʪʘ ʮʳʧʣʷʪ ʠʟ ʰʪʘʤʤʘ 

«ʂʄʀʕɺ-V118» ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʳʤ, ʪʘʢ ʢʘʢ ʦʢʫʧʘʝʤʦʩʪʴ ʚʝʪʝʨʠʥʘʨ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʚʘʢʮʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 4,62 ʨʫʙʣʷ 

ʥʘ 1 ʨʫʙʣʴ ʟʘʪʨʘʪ. 
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ɺɺɽɼɽʅʀɽ 

 ʇʝʨʝʧʝʣʦʚʦʜʩʪʚʦ ï ʦʜʥʘ ʠʟ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʧʪʠʮʝʚʦʜʩʪʚʘ, ʢʦ-

ʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ [1]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʥ-

ʪʝʥʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʪʠʮʳ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʝʨʝʧʝʣʦʚ. ʋʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠ-

ʪʫʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʦʚ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ ʠ ʨʘʟʚʠʪʠʷ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ, ʩʫʱʝʩʪʚʫʶʱʠʭ  ʚ    

ʧʪʠʮʝʚʦʜʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʩʪʠ ʧʪʠʮʳ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ [2,9]. 

ʈʘʥʥʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʧʪʠʮʳ, ʦʩʦ-

ʙʝʥʥʦ ʧʝʨʝʧʝʣʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʚʳʩʦ-

ʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʠʟʢʦʡ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʠʤ-

ʤʫʥʠʪʝʪʘ [7]. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ  ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʷʮʠʷ ʠʤʤʫ-

ʥʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ  

ʚ   ʦʩʥʦʚʝ   ʩʪʘʥʦʚʣʝʥʠʷ   ʠ   ʬʦʨʤʠʨʦʚʘʥʠʷ 

 ʤʝʩʪʥʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥ-

ʥʳʤ ʣʠʪʝʨʘʪʫʨʳ [10] ʥʘ ʨʘʥʥʝʤ ʧʦʩʪʥʘʪʘ-

ʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ ʧʝʨʝʧʝʣʦʚ ʝʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʵʪʘʧʳ  ʜʝʬʠʥʠʪʠʚʥʦʛʦ  ʨʘʟʚʠʪʠʷ, 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʠʦʜʳ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ. 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʩʪʦʠʪ 

ʠʟ ʜʚʫʭ ʬʘʟ: 

 ïʚʳʣʫʧʣʝʥʠʝ (ʧʝʨʚʳʝ ʩʫʪʢʠ), ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʝʝʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʧʝʨʝʭʦʜʘ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ ʥʘ ʣʝʛʦʯʥʳʡ 

ʪʠʧ ʜʳʭʘʥʠʷ;  

ïʘʜʘʧʪʘʮʠʷ (ʜʦ 5 ʩʫʪʦʢ), ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʞʝʣʪʢʘ, ʢʘʢ ʛʣʘʚʥʦʛʦ ʦʨʛʘʥʘ ʢʨʦʚʝʪʚʦʨʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝ-

ʪʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʥʷʢʘ 

ʧʝʨʝʧʝʣʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ, 

ʪʘʢ ʢʘʢ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʥʦʨʤʘʣʴʥʦʡ ʠ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ɹʝʣʦ-

ʮʝʨʢʦʚʩʢʦʛʦ     ʥʘʮʠʦʥʘʣʴʥʦʛʦ     ʘʛʨʘʨʥʦʛʦ 

ʋɼʂ 636.6.082.474:636.6.053:612.017 

 

ʅʠʤʝʱʝʥʢʦ ʅ.ʇ., ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɽʤʝʣʴʷʥʝʥʢʦ ɸ.ɸ., ʘʩʧʠʨʘʥʪʢʘ 

 

ɹʝʣʦʮʝʨʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʝʣʘʷ ʎʝʨʢʦʚʴ 

 
ɺʃʀʗʅʀɽ ʆɹʈɸɹʆʊʂʀ ʀʅʂʋɹɸʎʀʆʅʅʓʍ ʗʀʎ ɸʂɺɸʍɽʃɸʊʅʓʄʀ  

ʈɸʉʊɺʆʈɸʄʀ ɻɽʈʄɸʅʀʗ ʀ ʉɽʃɽʅɸ ʅɸ ʉʆʉʊʆʗʅʀɽ ʂʃɽʊʆʏʅʆɻʆ  

ʀʄʄʋʅʀʊɽʊɸ ʄʆʃʆɼʅʗʂɸ ʇɽʈɽʇɽʃʆɺ 

 

ʈʝʟʶʤʝ 
ʇʨʠʤʝʥʝʥʠʝ ʘʢʚʘʭʝʣʘʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʝʣʝʥʘ ʠ ʛʝʨʤʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ ʷʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʦʟʳ ʚʣʠʷʝʪ ʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʝʨʝʧʝʣʦʚ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

 

Summary 
Application akvahelatʘʝ solutions selenium and germanium during the incubation of the eggs in a dose-

dependent effect on the resistance and immune reactivity quail during early postnatal development.  

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 26.03.2015 ʛ. 
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ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʧʝʨʝʧʝʣʦʚ (Coturnix ʩoturnix japoni-

ca) ʦʜʥʦ- ʠ ʧʷʪʠʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʨʦ-

ʜʳ ʬʘʨʘʦʥ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ. ʇʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʧʦʤʝ-

ʱʝʥʠʷ, ʛʜʝ ʩʦʜʝʨʞʘʣʘʩʴ ʧʪʠʮʘ, ʦʪʚʝʯʘʣʠ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʙʳʣʠ ʦʜʠʥʘ-

ʢʦʚʳʤʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘ-

ʥʳ ʰʝʩʪʴ ʧʦʜʦʧʳʪʥʳʭ ʠ ʦʜʥʘ ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ ʧʦ 150 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ʗʡʮʘ, ʠʟ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʧʝʨʝʧʝʣʘ ʪʨʝʭ 

ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʧʝʨʠʦʜ ʠʥʢʫʙʘʮʠʠ, 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʘʢʚʘʭʝʣʘʪʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʩʝʣʝʥʘ ʚ ʜʦʟʘʭ: Ƚ ï 0,05 ʤʢʛ / ʢʛ; ȽȽ ï0,5 

ʤʢʛ / ʢʛ; ȽȽȽ ï1,0 ʤʢʛ / ʢʛ, ʘ ʪʨʝʭ ʧʦʜʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ ī ʨʘʩʪʚʦʨʦʤ ʘʢʚʘʭʝʣʘʪʘ ʛʝʨʤʘ-

ʥʠʷ ʚ ʜʦʟʘʭ (ʤʢʛ / ʢʛ ʷʠʮ): Ƚ ï2,5; ȽȽ ï 5,0; 

ȽȽȽ ï 7,5. ʗʡʮʘ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʚʝʜʝʥʳ ʧʝʨʝ-

ʧʝʣʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʦʙʨʘʙʘʪʳʚʘ-

ʣʠʩʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʤʘʪʝʨʠʘʣ ʦʪʙʠʨʘʣʠ ʦʪ ʧʝʨʝʧʝ-

ʣʦʚ, ʚʳʚʝʜʝʥʥʳʭ ʠʟ ʦʙʨʘʙʦʪʘʥʥʳʭ ʷʠʮ ʚ 

ʦʜʥʦ- ʠ ʧʷʪʠʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ. ʀʟ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ  ʦʪʙʠʨʘʣʠ  ʧʦ  5 ʦʩʦʙʝʡ ʚ ʦʜʥʦ ʠ ʪʦ  

ʞʝ ʚʨʝʤʷ ʩʫʪʦʢ ʜʣʷ  ʠʩʢʣʶʯʝʥʠʷ  ʩʫʪʦʯʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʬʠʟʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ. ʂʨʦʚʴ ʦʪʙʠʨʘʣʠ ʧʦʩʣʝ ʜʝʢʘʧʠʪʘʮʠʠ 

ʧʪʠʮʳ ʧʦʩʣʝ  ʧʨʠʤʝʥʝʥʠʷ ʵʬʠʨʥʦʛʦ ʥʘʨʢʦ-

ʟʘ. ɺ ʢʨʦʚʠ ʠʩʩʣʝʜʦʚʘʣʠ ʊ ʠ ɺ-ʣʠʤʬʦʮʠʪʳ 

ʧʨʠ ʧʦʤʦʱʠ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʜʠʘʛʥʦʩʪʠʢʫ-

ʤʦʚ, ʘ ʌɸ (ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ) ʠ ʌʏ 

(ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ) ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ 

Staphilʦcoccus aureus.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʀ ʆɹʉʋɾɼɽʅʀɽ 

 ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʫ ʧʝ-

ʨʝʧʝʣʦʚ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʦ 2-ʡ ʧʦʜ-

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʦʣʠʯʝʩʪʚʦ ʊ ʠ  ɺ- ʣʠʤʬʦ- 

ʮʠʪʦʚ ʚ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣʦ 35,0Ñ0,55 ʠ 

21,2Ñ0,20, ʯʪʦ ʥʘ 8,7 % ʠ 3,9 % ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʨ<0,05). 

ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʊ-ʭʝʣʧʝʨʦʚ ʚ ʢʨʦʚʠ ʧʪʠʮʳ ʵʪʦʡ ʛʨʫʧʧʳ ʥʘ 

7,6 % ʠ ʩʥʠʞʝʥʠʝ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʥʘ 10,2% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ          

(ʨ<0,05), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠ-

ʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ  ʨʘʩʪʚʦ- 

ʨʘ ʘʢʚʘʭʝʣʘʪʘ ʛʝʨʤʘʥʠʷ ʚ ʜʦʟʝ 5,0 ʤʢʛ/ʢʛ. 

ʊʘʙʣʠʮʘ 1ï ɼʠʥʘʤʠʢʘ ʊ ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ, ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʧʨʠ ʚʣʠʷʥʠʠ ʘʢʚʘʭʝʣʘʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʛʝʨʤʘʥʠʷ, % (n=5) 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ,  

ʝʜʠʥʠʮʳ  ʠʟʤʝʨʝʥʠʷ 

ʇʝʨʝʧʝʣʘ ʦʜʥʦʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʛʨʫʧʧʘ 

1-ʦʧʳʪʥʘʷ 2-ʦʧʳʪʥʘʷ 3-ʦʧʳʪʥʘʷ ʢʦʥʪʨʦʣʴ 

ʜʦʟʘ ʘʢʚʘʭʝʣʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ Ge ʚ ʤʢʛ/ʢʛ 

2,5 5,0 7,5 - 

ʊ-ʣʠʤʬ. %, (CD 3) 33,6Ñ0,51 35,0Ñ0,55* 29,4Ñ0,81* 32,2Ñ0,73 

ʊ-ʭʝʣʧ. %,( CD 4) 24,4Ñ0,24 25,4Ñ0,51* 21,8Ñ0,37* 23,6Ñ0,40 

ʊ-ʩʫʧʨʝʩ. %, (CD 8) 11,0Ñ0,32 10,6Ñ0,24* 13,2Ñ0,37* 11,8Ñ0,37 

ʅʂ-ʥ. ʢʠʣʣʝʨʳ, % (CD 16) 16,6Ñ0,24 17,2Ñ0,20* 14,0Ñ0,45 15,2Ñ0,58 

ɺ-ʣʠʤʬ. %, (CD 22) 20,6Ñ0,40 21,2Ñ0,20* 19,8Ñ0,20 20,4Ñ0,24 

ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 34,4Ñ0,40 36,0Ñ0,32* 33,2Ñ0,20* 34,4Ñ0,40 

ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʝʜ. 6,54Ñ0,51 6,62Ñ0,58* 6,38Ñ0,37 6,44Ñ0,24 

  ʧʝʨʝʧʝʣʘ ʧʷʪʠʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʊ-ʣʠʤʬ. %, (CD 3) 38,8Ñ0,37 40,2Ñ0,37** 37,8Ñ0,20 38,4Ñ0,24 

ʊ-ʭʝʣʧ. %,( CD 4) 28,8Ñ0,20 29,4Ñ0,24* 27,8Ñ0,20 28,2Ñ0,37 

ʊ-ʩʫʧʨʝʩ. %, (CD 8) 13,8Ñ0,37 13,6Ñ0,40 14,8Ñ0,58 14,4Ñ0,24 

ʅʂ-ʥ. ʢʠʣʣʝʨʳ, % (CD 16) 18,8Ñ0,37 19,0Ñ0,71 17,8Ñ0,37 18,4Ñ0,40 

ɺ-ʣʠʤʬ. %, (CD 22) 24,0Ñ0,45 25,6Ñ0,51* 23,0Ñ0,32 23,8Ñ0,37 

ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 45,6Ñ0,24 46,60Ñ0,24** 43,8Ñ0,37 44,8Ñ0,37 

ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʝʜ. 8,86Ñ0,40 8,98Ñ0,37** 8,66Ñ0,40 8,76Ñ0,51 

ʇʨʠʤʝʯʘʥʠʝ ï * P < 0,05; ** P < 0,01  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʅʂ-ʢʣʝʪʦʢ ʪʘʢ-

ʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚʦ 2-ʡ ʧʦʜʦ-

ʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘ 13,1 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ (ʨ<0,05). ʊʘʢʘʷ ʜʠʥʘʤʠʢʘ, ʚʝʨʦ-

ʷʪʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʪʠʤʫ-

ʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʭʝʣʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʛʝʨʤʘʥʠʷ ʥʘ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʧʪʠʮʳ. 

ʆʜʥʘʢʦ ʚ 3-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶ-

ʜʘʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʜʠʥʘʤʠʢʫ: ʢʦʣʠ-

ʯʝʩʪʚʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ  

ʤʝʥʴʰʠʤ  ʥʘ 8,7 % ʧʦ  ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪ-

ʨʦʣʝʤ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʊ-ʭʝʣʧʝʨʦʚ ʥʘ 7,7 %. ʇʨʠ ʵʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ           

ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʥʘ      

11,8 %. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʭʝʣʧʝʨʦʚ 

ʧʨʠ ʨʦʩʪʝ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʚ 

ʢʨʦʚʠ ʮʳʧʣʷʪ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʥʠʞʝʥʠʠ ʘʥʪʠʪʝʣʦ-

ʛʝʥʝʟʘ ʠ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ (ʀɼʉ) ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʫʢʘʟʘʥʥʳʡ ʨʘʩʪʚʦʨ ʘʢʚʘʭʝʣʘʪʘ ʛʝʨ-

ʤʘʥʠʷ ʦʢʘʟʳʚʘʣ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ ʩʪʠ-

ʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʶ, 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠ ʩʦʟʨʝʚʘʥʠʝ ʊ-ʣʠʤʬʦ-

ʮʠʪʦʚ ʠ ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʣʠʰʴ ʦ ʪʝʥʜʝʥʮʠʠ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʨʦʚʠ ʧʪʝʥʮʦʚ ʧʦʜ-

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-

ʣʝʤ. 

ʋ ʧʝʨʝʧʝʣʦʚ 5-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʦ 

2-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʦʣʠʯʝʩʪʚʦ ʊ ʠ ɺ-

ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠ-

ʣʦʩʴ ʥʘ 4,6 % (ʨ<0,01) ʠ 7,5 % (ʨ<0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʊʘʢʘʷ 

ʘʢʪʠʚʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʊ-ʭʝʣʧʝʨʦʚ ʥʘ 4,2 % 

(ʨ<0,05), ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʣʠʤʬʦʧʦʵʟ 

ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʢʣʝʪʦʢ ʠ ʠʤʝʝʪ ʪʝʥ-

ʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ.  

ʇʦʩʢʦʣʴʢʫ ɺ-ʣʠʤʬʦʮʠʪʳ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʢʣʝʪʦʢ,  ʧʨʦʜʫʮʠʨʫʶ-

ʱʠʭ ʘʥʪʠʪʝʣʘ, ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ 

ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʚ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ 

ʠʤʤʫʥʥʦʡ  ʩʠʩʪʝʤʳ   ʷʚʣʷʝʪʩʷ   ʧʨʠʟʥʘʢʦʤ 

ʧʦʚʳʰʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʭ ʦʨʛʘʥʠʟʤʘ ʢ 

ʘʢʪʠʚʥʦʤʫ ʩʠʥʪʝʟʫ ʘʥʪʠʪʝʣ. ʅʘʤʠ ʫʩʪʘʥʦ- 

ʚʣʝʥʦ,  ʯʪʦ  ʢʘʢ ʥʘ  ʧʝʨʚʳʝ, ʪʘʢ ʠ ʥʘ  ʧʷʪʳʝ 

ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 1-ʡ ʠ 3-ʡ ʧʦʜʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝ ʙʳʣʦ. ʇʨʠ ʵʪʦʤ ʚʦ 2

-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʚ 1-ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘ 3,9%, 

ʘ ʥʘ 5-ʝ ʩʫʪʢʠ ʥʘ 7,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝ-

ʭʘʥʠʟʤʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʬʘʛʦʚ [8]. ʋ ʧʪʠ-

ʮʳ ʚ ʧʨʦʮʝʩʩʝ ʬʘʛʦʮʠʪʦʟʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪ-

ʚʫʶʪ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʘʤʝ-

ʙʦʚʠʜʥʦʤʫ ʜʚʠʞʝʥʠʶ [7]. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʩʝʚʜʦʵ- 

ʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ 1 ʠ 5-ʩʫ-  

ʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʨʦʩʣʘ ʚʦ 2-ʡ ʧʦʜʦʧʳʪ-

ʥʦʡ ʛʨʫʧʧʝ ʥʘ 4,6 % (ʨ<0,05) ʠ 4,0 % 

(ʨ<0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥ-

ʜʝʢʩʘ ʥʘ 2,8 %  (ʨ<0,05)  ʠ 2,5 %  (ʨ<0,01). 

ʆʜʥʘʢʦ ʚ ʪʨʝʪʴʝʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫ 

ʦʜʥʦʩʫʪʦʯʥʳʭ ʧʝʨʝʧʝʣʦʚ ʦʪʤʝʯʘʣʠ ʜʦʩʪʦ-

ʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʥʘ 3,5 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʦʡ (ʨ<0,05), ʘ ʫ 5-ʩʫʪʦʯʥʳʭ ʧʝʨʝ-

ʧʝʣʦʚ ï ʣʠʰʴ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʫ ʧʝʨʝʧʝʣʦʚ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ 

ʫʧʦʤʷʥʫʪʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʣʫʯʰʘʶʪʩʷ, ʢʘʢ ʚ ʦʧʳʪʥʳʭ ʪʘʢ ʠ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʪʘʙʣʠʮʘ 2) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʚʦʨ 

ʘʢʚʘʭʝʣʘʪʘ ʩʝʣʝʥʘ ʦʢʘʟʳʚʘʣ ʤʝʥʴʰʝʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʝʨʝʧʝʣʦʚ. ʊʘʢ, ʚ 

ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʝʨʝʧʝʣʦʚ ʢʘʢ 

1ï 5-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʦʣʠʯʝʩʪʚʦ ʊ- ʠ   

ɺ-ʣʠʤʬʦʮʠʪʦʚ  ʠ ʠʭ ʢʣʘʩʩʦʚ,  ʚ  ʢʨʦʚʠ  

ʧʪʠʮʳ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʯʪʦ ʚʝʨʦʷʪʥʦ, ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʦʤ ʩʪʠʤʫʣʠʨʫʶʱʝʤ   

ʚʣʠʷʥʠʠ ʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʧʝʨʝʧʝʣʦʚ ʘʢʚʘʭʝʣʘʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʩʝʣʝʥʘ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʜʦʟʝ. ʆʜʥʘ- 
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ʢʦ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ 1ï5-ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘ-

ʩʪʘ ʚʦ ʚʪʦʨʦʡ ʧʦʜʦʧrʪʥʦʡ ʛʨʫʧʧʝ ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ  

ʊ-ʣʠʤʬʦʮʠʪʦʚ ʥʘ 6,8 % (ʨ<0,05) ʠ 6,7 % 

(ʨ<0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʫʚʝ-

ʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ 

ʧʝʨʝʧʝʣʦʚ ʚ ʦʜʥʦʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘ     

6,8 %  ʠ  ʚ ʧʷʪʠʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ ʥʘ  9,2 % 

 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

(ʨ<0,05). ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʊ-ʭʝʣʧʝʨʦʚ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ 

ʦʜʥʦʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ 7,1 % ʠ ʪʝʥʜʝʥ-

ʮʠʶ ʢ ʠʭ ʫʚʝʣʠʯʝʥʠʶ ʚ ʧʷʪʠʩʫʪʦʯʥʦʤ ʚʦʟ-

ʨʘʩʪʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʊ-ʭʝʣʧʝʨʳ ʩʪʠʤʫ-

ʣʠʨʫʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʢʪʠʚʥʦʤʫ ʩʠʥʪʝʟʫ ʘʥʪʠʪʝʣ 

[4,5,12]. 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ,  ʠʭ ʩʫʙʧʦʧʫʣʷʮʠʡ,  ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʧʨʠ ʚʣʠʷʥʠʠ ʘʢʚʘʭʝʣʘʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʩʝʣʝʥʘ, % (n=5) 

ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, 

 ʝʜʝʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʇʝʨʝʧʝʣʘ ʦʜʥʦʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʛʨʫʧʧʘ 

1-ʦʧʳʪʥʘʷ 2-ʦʧʳʪʥʘʷ 3-ʦʧʳʪʥʘʷ ʂʦʥʪʨʦʣʴ 

ʜʦʟʘ ʘʢʚʘʭʝʣʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ Se ʚ ʤʢʛ/ʢʛ 

0,01 0,05 0,1 ï 

ʊ-ʣʠʤʬ. %, (CD 3) 33,2Ñ0,37 34,4Ñ0,40* 28,8Ñ0,37** 32,2Ñ0,73 

ʊ-ʭʝʣʧ. %,( CD 4) 23,8Ñ0,2 24,4Ñ0,51 22,2Ñ0,37* 23,6Ñ0,40 

ʊ-ʩʫʧʨʝʩ. %, (CD 8) 10,8Ñ0,37 11,0Ñ0,32 13,0Ñ0,32* 11,8Ñ0,37 

ʅʂ-ʥ. ʢʠʣʣʝʨʳ, % (CD 16) 16,2Ñ0,37 16,6Ñ0,37 14,4Ñ0,40 15,2Ñ0,58 

ɺ-ʣʠʤʬ. %, (CD 22) 21,0Ñ0,45 21,8Ñ0,37* 20,0Ñ0,32 20,4Ñ0,24 

ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 34,6Ñ0,40 35,6Ñ0,24* 33,0Ñ0,32* 34,4Ñ0,40 

ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʝʜ. 6,52Ñ0,37 6,58Ñ0,37* 6,34Ñ0,24* 6,44Ñ0,24 

  ʧʝʨʝʧʝʣʘ ʧʷʪʠʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʊ-ʣʠʤʬ. %, (CD 3) 39,2Ñ0,58 41,0Ñ0,63** 38,0Ñ0,32 38,4Ñ0,24 

ʊ-ʭʝʣʧ. %,( CD 4) 29,2Ñ0,49 30,2Ñ0,66* 27,2Ñ0,37 28,2Ñ0,37 

ʊ-ʩʫʧʨʝʩ. %, (CD 8) 13,4Ñ0,51 13,2Ñ0,49 15,2Ñ0,58 14,4Ñ0,24 

ʅʂ-ʥ. ʢʠʣʣʝʨʳ, % (CD 16) 18,2Ñ0,37 18,6Ñ0,51 17,4Ñ0,24 18,4Ñ0,40 

ɺ-ʣʠʤʬ. %, (CD 22) 24,4Ñ0,68 26,0Ñ0,71* 22,4Ñ0,68 23,8Ñ0,37 

ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 45,2Ñ0,20 46,8Ñ0,37** 44,0Ñ0,32 44,8Ñ0,37 

ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʝʜ. 8,82Ñ0,37 9,0Ñ0,45** 8,6Ñ0,51 8,76Ñ0,51 

ʇʨʠʤʝʯʘʥʠʝ ï * ʨ < 0,05; ** ʨ < 0,01 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ  

ɺ 3-ʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫ ʦʜʥʦʩʫ-

ʪʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʧʝʨʝʧʝʣʦʚ ʦʪʤʝʯʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʥʘ 10,6 % (ʨ<0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʏʠʩʣʦ 

ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʚ ʢʨʦʚʠ ʧʪʠʮʳ ʚʦʟʨʦʩʣʦ ʥʘ 

10,1 %, ʘ ʊ-ʭʝʣʧʝʨʦʚ  ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ     

6,0 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʦʡ (ʨ<0,05). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʊ-ʩʫʧʨʝʩʩʦʨʳ 

ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʣʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʊ-ʭʝʣ-   

ʧʝʨʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜʘʚʣʷʷ ʧʨʦʜʫʢʮʠʶ 

ʘʥʪʠʪʝʣ [3,6,11]. 

ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʅʂ-ʢʣʝʪʦʢ 

(«ʥʘʪʫʨʘʣʴʥʳʝ ʢʠʣʣʝʨʳ») ʚʦ ʚʩʝʭ ʧʦʜ-

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʧʨʝʪʝʨʧʝʣʘ ʜʦʩʪʦʚʝʨ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʦʡ. 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʩʝʚʜʦʵʦʟʠ-

ʥʦʬʠʣʦʚ ʢʘʢ ʥʘ ʧʝʨʚʳʝ, ʪʘʢ ʠ ʥʘ ʧʷʪʳʝ 

ʩʫʪʢʠ ʚ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʝ ʠʤʝ-

ʣʘ ʜʦʩʪʦʚʝʨʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʆʜʥʘʢʦ ʚʦ ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʧʝʨʝʧʝʣʦʚ ʚ ʦʜʥʦ ʠ 5-ʪʠʩʫʪʦʯʥʦʤ 

ʚʦʟʨʘʩʪʝ  ʤʳ  ʥʘʙʣʶʜʘʣʠ  ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝ- 
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ʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ      

3,5 % (ʨ<0,05) ʠ 4,5 % (ʨ<0,01) ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦʩʣʝ   ʦʙʨʘʙʦʪʢʠ ʷʠʮ 

ʘʢʚʘʭʝʣʘʪʥʳʤ  ʨʘʩʪʚʦʨʦʤ ʩʝʣʝʥʘ ʚ ʜʦʟʝ 

0,05 ʤʢʛ/ʢʛ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʧʦ-

ʛʣʦʱʘʪʴ ʯʫʞʝʨʦʜʥʳʝ ʪʝʣʘ (ʬʘʛʦʮʠʪʘʨʥʦʝ 

ʯʠʩʣʦ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ) ʪʘʢʞʝ ʙʳʣʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʚ 1-ʩʫʪʦʯʥʦʤ ʚʦʟ-

ʨʘʩʪʝ ʥʘ 2,1 %, ʘ ʚ ʢʨʦʚʠ ʧʝʨʝʧʝʣʦʚ ʧʷʪʠ 

ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʥʘ 2,7 %. ʇʨʠ ʵʪʦʤ ʚ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʚ ʦʜʥʦʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ 

ʥʘʙʣʶʜʘʣʠ ʫʤʝʥʴʰʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʧʝ-

ʨʝʧʝʣʦʚ ʥʘ 4,1 % ʠ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ ï 

ʥʘ   1,6 %   ʧʦ  ʩʨʘʚʥʝʥʠʶ  ʩ   ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (ʨ<0,01), ʘ ʥʘ ʧʷʪʳʝ ʩʫʪʢʠ ʫ ʧʝʨʝ-

ʧʝʣʦʚ ʵʪʦʡ ʛʨʫʧʳ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʣʠʰʴ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

 ʆʧʪʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ʘʢʚʘʭʝʣʘʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʩʝʣʝʥʘ ʠ ʛʝʨʤʘʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪ-

ʢʠ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʧʝʨʝʧʝʣʠʥʳʭ ʷʠʮ ʷʚʣʷ-

ʶʪʩʷ 0,05 ʤʢʛ/ʢʛ ʠ 5,0 ʤʢʛ/ʢʛ ʷʠʮ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɺ ʫʢʘʟʘʥʥʳʭ ʜʦʟʘʭ ʘʢʚʘʭʝʣʘʪʥʳʝ 

ʨʘʩʪʚʦʨʳ ʩʝʣʝʥʘ ʠ ʛʝʨʤʘʥʠʷ ʧʨʦʷʚʣʷʶʪ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʦʯʥʦʝ ʟʚʝ-

ʥʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʦʨ-

ʛʘʥʠʟʤʘ ʧʪʠʮʳ. 
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ʃʝʚʢʠʚʩʢʘʷ ʅ.ɼ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 

 

ʃʴʚʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠʤʝʥʠ 

ʉ.ɿ. ɻʞʠʮʢʦʛʦ, ʛ. ʃʴʚʦʚ 

 

ʇʆʂɸɿɸʊɽʃʀ ʅɽʉʇɽʎʀʌʀʏɽʉʂʆʁ ʈɽɿʀʉʊɽʅʊʅʆʉʊʀ ʆʈɻɸʅʀɿʄɸ  

ʊɽʃʗʊ ʇʈʀ ʃɽʏɽʅʀʀ ʂɸʊɸʈɸʃʔʅʆʁ ɹʈʆʅʍʆʇʅɽɺʄʆʅʀʀ 

 

ʈʝʟʶʤʝ 
ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ ʠʟ ʥʦʩʦʚʳʭ ʠʩʪʝʯʝʥʠʡ ʚʳʜʝʣʝʥʘ 

ʩʣʝʜʫʶʱʘʷ ʤʠʢʨʦʬʣʦʨʘ: Pseudomonas  aeruginosa, Staphylococcus epidermidis, Staphylococcus aureus, Strepto-

coccus pneumoniae, Escherichia coli. ʄʠʢʨʦʬʣʦʨʘ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʥʦʩʦʚʳʭ ʠʩʪʝʯʝʥʠʡ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘ-

ʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʤʘʣʦʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʋ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʝʡ, ʦʪʤʝʯʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 2,98 ʛ/ʣ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʣʝʡʢʦʛʨʘʤʤʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʜʚʠʛ "ʷʜʨʘ" ʚʣʝʚʦ. ɿʘʙʦʣʝʚʘʥʠʝ ʪʝʣʷʪ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ: ʎʀʂ ʚ 1,8 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʞʠʚʦʪʥʳʤʠ; ʢʦʥʮʝʥʪʨʘʮʠʷ Ig G  ʥʘ 

3,9 ʤʛ/ʤʣ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʷʪʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ 

5% ʘʵʨʦʟʦʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʭ ʵʤʫʣʴʩʠʝʡ ʧʨʦʧʦʣʠʩʘ ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʫʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Summary 
The researches of indicators of nonspecific resistance of calves for catarrhal pneumonia showed that it was 

leak such microflora from the nostrils in calves, which suffer from catarrhal bronchopneumonia: Pseudomonas ae-

ruginosa, Staphylococcus epidermidis, Staphylococcus aureus, Streptococcus pneumoniae, Escherichia coli. Micro-

flora isolated from leaks from the calves` nostrils, which have been catarrhal pneumonia patients, is insensitive to 

antibiotics. Calves suffering from catarrhal bronchopneumonia noted an increase in the number of leukocytes to 

2.98 g/l, which indicates the presence of inflammation. It is increased number of band neutrophils in leucogram. 

Lymphocyte count is greater than 21.3%, compared to clinically normal calves indicates that the shift of the "core" 

to the left. Diseases of calves catarrhal bronchopneumonia causes significant changes in animals: CIC 1.8-fold com-

pared with healthy animals; concentration of Ig G was 3.9 mg/ml increase compared to calves in the control group. 

The treatment of calves suffering from catarrhal bronchopneumonia with 5% aerosol of propolis emulsion exhibits a 

high therapeutic efficacy. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 22.04.2015 ʛ. 

 

ɺɺɽɼɽʅʀɽ  
ʈʝʩʧʠʨʘʪʦʨʥʳʝ ʙʦʣʝʟʥʠ ʪʝʣʷʪ ʷʚʣʷ-

ʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫ-

ʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʢʘʪʘʨʘʣʴʥʘʷ ʙʨʦʥʭʦʧʥʝʚ-

ʤʦʥʠʷ. 

ɹʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ʪʝʣʷʪ ʥʘʥʦʩʠʪ ʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʞʠʚʦʪ-

ʥʦʚʦʜʩʪʚʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʫʤʝʥʴʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʛʠʙʝʣʠ ʧʦʛʦʣʦ-

ʚʴʷ ʠ ʟʘʪʨʘʪ ʥʘ ʣʝʯʝʥʠʝ [1]. ɺ ʭʦʟʷʡʩʪʚʘʭ 

ʋʢʨʘʠʥʳ ʨʘʟʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ 

ʧʝʨʚʳʝ 8 ʥʝʜʝʣʴ  ʞʠʟʥʠ  ʪʝʣʷʪ ʧʦʛʠʙʘʝʪ ʜʦ 

 15%. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʠʟʢʠʤ ʫʨʦʚ-

ʥʝʤ ʠʭ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʛʦ ʠ ʥʝʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, ʥʝʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʦʨʦʚ ʚ ʧʝ-

ʨʠʦʜ ʩʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝ-

ʥʠʶ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʥʠʞʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʚʠʪʘʤʠʥʦʚ, 

ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʤʦʣʦʟʠʚʝ ʠ ʤʦ-

ʣʦʢʝ [2]. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʚʦ-

ʧʨʦʩʦʚ ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʘ, ʜʠʘʛʥʦʩʪʠ-

ʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʨʦʥʭʦʧʥʝʚ-

ʤʦʥʠʠ ʞʠʚʦʪʥʳʭ ʚʥʝʩʣʠ ʫʯʝʥʳʝ ʃ.ɻ. ɿʘʤʘ- 
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ʨʠʥ, ʖ.ɺ. ɻʦʣʦʚʠʟʥʠʥ, ɺ.ʄ. ɼʘʥʠʣʝʚʩʢʠʡ, 

ʇʘʭʦʤʦʚ ɻ.ɸ., ʌʝʜʶʢ, ɺ.ʀ.  ʐʢʫʨʘʪʦʚʘ 

ʀ.ɸ., ɻʝʨʪʤʘʥ ɸ.ʄ., ʇʘʧʫʥʠʜʳ ʂ.ʍ., ʐʘ-

ʙʫʥʠʥ ʉ.ɺ.  ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʨʘʙʦʪʳ ʢʦʪʦ-

ʨʳʭ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ ʧʦʣʠ-

ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʘ ʨʘʟʚʠʪʠʷ ɸʇʂ ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ 

ʨʘʙʦʪʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʦʙʤʝʥʫ ʛʝʥʦ-

ʬʦʥʜʘ ʞʠʚʦʪʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʫʯ-

ʰʠʭ ʤʠʨʦʚʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʩʦʙʫʶ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ ʵʪʘ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʷʭ, ʢʫʜʘ ʙʳʣ ʟʘʚʝʟʝʥ ʩʢʦʪ ʟʘʨʫʙʝʞʥʦʡ 

ʩʝʣʝʢʮʠʠ. ʆʜʥʘʢʦ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʦʪ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠʟʫʯʝʥʦ ʢʨʘʡʥʝ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ. 

ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʤ-

ʤʫʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ, 

ʘʢʪʠʚʠʟʘʮʠʷ ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʪʘʮʠʦʥʘʨʥʦ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʟʜʦʨʦʚʳʭ ʞʠ-

ʚʦʪʥʳʭ. ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʠʦʣʦʛʠʠ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʥʠʞʝʥʠʝ 

ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʦʨʛʘʥʠʟʤʘ 

ʪʝʣʷʪ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʘʤʠ [3, 4]. ʇʨʠ ʥʠʟʢʠʭ ʟʘʱʠʪʥʳʭ 

ʩʚʦʡʩʪʚʘʭ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʫʩʣʦʚʥʦ- 

ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʙʳ ʠʟ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʦʥʠʢʘʶʪ ʚ 

ʧʦʜʣʝʞʘʱʠʝ ʪʢʘʥʠ, ʛʜʝ ʤʝʥʷʶʪ ʧʨʠʨʦʜʫ ʩ 

ʫʩʠʣʝʥʠʝʤ ʠʭ ʧʘʪʦʛʝʥʥʦʩʪʠ, ʘ ʩʚʦʠʤ ʪʦʢ-

ʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʚʳʟʳʚʘʶʪ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 

ʆʜʥʠʤ ʠʟ «ʧʫʩʢʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ» 

ʧʦʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʝʡ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʤʤʫ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, 

ʢʘʢ ʠʤʤʫʥʦʜʝʬʠʮʠʪ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, 

ʘ ʪʘʢʞʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘ- 

ʶʱʝʡ ʩʨʝʜʳ  (ʘʥʪʠʩʘʥʠʪʘʨʥʳʝ ʫʩʣʦʚʠʷ ʩʦ- 

ʜʝʨʞʘʥʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʤʝ-

ʱʝʥʠʡ ʠ ʜʨ.) [5, 6, 7]. ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘ-

ʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝ-

ʚʘʥʠʷʤ, ʦʩʦʙʝʥʥʦ ʢ ʪʘʢʠʤ, ʚʦʟʙʫʜʠʪʝʣʷʤʠ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʘʷ 

ʤʠʢʨʦʬʣʦʨʘ. 

ɺ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʪʝʣʷʪ ʦʪʤʝʯʘ-

ʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʢʘʪʘʨʘʣʴʥʦʛʦ 

ʙʨʦʥʭʠʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʜʦ 40Üʉ, ʛʣʫʭʦʡ, ʙʦʣʝʟʥʝʥʥʳʡ ʢʘ-

ʰʝʣʴ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʥʦʚʠʪʩʷ 

ʩʣʘʙʳʤ ʠ ʚʣʘʞʥʳʤ. ʇʦʩʪʦʷʥʥʦ ʥʘʙʣʶʜʘʶʪ 

ʩʣʠʟʠʩʪʦ-ʛʥʦʡʥʳʝ, ʩʝʨʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ʠʩʪʝ-

ʯʝʥʠʷ ʠʟ ʥʦʟʜʨʝʡ. 

ɺʦʩʧʘʣʝʥʠʝ ʚ ʣʝʛʢʠʭ ʠ ʙʨʦʥʭʘʭ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʩʝʨʦʟʥʦʛʦ ʵʢʩʩʫ-

ʜʘʪʘ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʷʝʪ ʙʨʦʥʭʠ ʠ ʘʣʴʚʝʦ-

ʣʳ ʠ ʷʚʣʷʝʪʩʷ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟ-

ʚʠʪʠʷ ʙʘʢʪʝʨʠʡ. ɹʘʢʪʝʨʠʠ ʚʳʜʝʣʷʶʪ ʪʦʢ-

ʩʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʩʪʝʥʢʠ ʢʘʧʠʣʣʷʨʦʚ, ʧʦʩʪʫʧʘʶʪ ʚ ʢʨʦʚʴ ʠ 

ʚʳʟʳʚʘʶʪ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʣʝʯʝʥʠʷ ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʙʠʦʪʠ-

ʢʠ [8, 9, 10], ʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ  ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʢʪʝʨʠʡ ʩʪʘʥʦʚʷʪ-

ʩʷ ʨʝʟʠʩʪʝʥʪʥʳʤʠ ʢ ʧʨʝʧʘʨʘʪʘʤ ʙʝʥʟʠʣʧʝ-

ʥʠʮʠʣʣʠʥʘ ʠ ʪʝʪʨʘʮʠʢʣʠʥʦʚ. ʇʦʵʪʦʤʫ ʘʢ-

ʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ 

ʧʨʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷʭ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʵʪʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʘʥʪʠʤʠʢ-

ʨʦʙʥʳʭ ʩʨʝʜʩʪʚ ʚʳʩʦʢʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺʝʪʝʨʠʥʘʨʥʘʷ ʥʘʫʢʘ ʧʨʝʜʣʦʞʠʣʘ ʦʛ- 

ʨʦʤʥʳʡ ʘʨʩʝʥʘʣ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ 

ʩ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʢʦʪʦʨʳʡ 

ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ. ʆʜʥʘʢʦ ʪʝʨʘʧʝʚ-

ʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦ-

ʙʦʚ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʫʯʥʦ-ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝ-

ʤʘ  ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ  ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢ-  

ʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʙʨʦʥʭʦʣʝʛʦʯ-

ʥʦʡ ʧʘʪʦʣʦʛʠʠ ʪʝʣʷʪ, ʨʦʜʠʚʰʠʭʩʷ ʦʩʦʙʝʥ-

ʥʦ ʦʪ ʢʦʨʦʚ ʟʘʨʫʙʝʞʥʦʡ ʩʝʣʝʢʮʠʠ, ʷʚʣʷʝʪ-

ʩʷ  ʘʢʪʫʘʣʴʥʦʡ   ʠ  ʧʝʨʩʧʝʢʪʠʚʥʦʡ   ʟʘʜʘʯʝʡ 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ  ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʘʵʨʦʟʦʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʣʷʪ, 

ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, 

5% ʵʤʫʣʴʩʠʝʡ ʧʨʦʧʦʣʠʩʘ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 

 ʀʉʉʃɽɼʆɺɸʅʀʗ 
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʬʝʨʤʝ ʆʆʆ «ʇʨʘʚʜʘ» 

ɹʨʦʜʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʃʴʚʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 5% 

ʵʤʫʣʴʩʠʷ ʧʨʦʧʦʣʠʩʘ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʜʝʡ-

ʩʪʚʠʝ ʢʦʪʦʨʦʡ ʠʟʫʯʘʣʠ ʥʘ ʪʝʣʷʪʘʭ, ʙʦʣʴ-

ʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ. ʊʝ-

ʣʷʪ ʧʦʜʙʠʨʘʣʠ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩ 

ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʪʷʞʝʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ. ʋ ʙʦʣʴʥʳʭ ʪʝʣʷʪ 

ʧʨʦʚʦʜʠʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʠʟʤʝʨʷʣʠ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʥʦ-

ʩʦʚʳʭ ʚʳʜʝʣʝʥʠʡ, ʥʘʣʠʯʠʝ ʢʘʰʣʷ, ʧʝʨʢʫʩ-

ʩʠʝʡ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ ʦʙʣʘʩʪʠ ʣʝʛʢʠʭ 

ʦʧʨʝʜʝʣʷʣʠ ʟʦʥʫ ʧʦʨʘʞʝʥʠʷ. 

ʇʨʦʚʦʜʠʣʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʚʳʜʝʣʝʥʠʡ. ʀʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʘ 

ʚʳʩʝʚʘʣʠ ʥʘ ʤʦʣʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ, ʥʘ ʩʳ-

ʚʦʨʦʪʦʯʥʳʡ ʄʇɸ ʩ ʛʣʶʢʦʟʦʡ, ʢʨʦʚʷʥʦʡ 

ʄʇɸ ʩ 0,5% ʛʣʶʢʦʟʦʡ,  ʩʨʝʜʫ ʕʥʜʦ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʪʦʛʝʥʥʦʩʪʠ Staphylo-

coccus aureus, ʚʳʜʝʣʝʥʥʳʭ ʫ ʙʦʣʴʥʳʭ ʪʝ-

ʣʷʪ, ʧʨʦʚʦʜʠʣʠ ʙʠʦʧʨʦʙʦʡ ʥʘ 1ï2-

ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪʘʭ [11]. ʇʘʪʦʛʝʥʥʦʩʪʴ 

Streptococcus pneumonia ʦʧʨʝʜʝʣʷʣʠ ʙʠʦ-

ʧʨʦʙʦʡ ʥʘ ʙʝʣʳʭ ʤʳʰʢʘʭ [12]. 

ʋ ʚʳʜʝʣʝʥʥʳʭ  ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʦʧʨʝʜʝʣʷʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 5% ʵʤʫʣʴ-

ʩʠʠ ʧʨʦʧʦʣʠʩʘ. 

ɼʣʷ ʣʝʯʝʥʠʷ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘ-

ʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʧʨʠʤʝʥʷʣʠ 

ʘʵʨʦʟʦʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 5% ʵʤʫʣʴʩʠʝʡ 

ʧʨʦʧʦʣʠʩʘ. ʊʝʣʷʪ ʧʦʤʝʱʘʣʠ ʚ ʢʘʤʝʨʫ ʜʣʷ 

ʘʵʨʦʟʦʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʲʝʤʦʤ 18 ʤį ʠ ʩ 

ʧʦʤʦʱʴʶ ʘʵʨʦʟʦʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ (ʉɸɻ-

1) ʦʙʨʘʙʘʪʳʚʘʣʠ 5% ʵʤʫʣʴʩʠʝʡ ʧʨʦʧʦʣʠʩʘ 

ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 40 ʤʠʥʫʪ. ʆʙʨʘʙʦʪʢʫ ʧʨʦ-

ʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʧʦʜ-

ʨʷʜ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ  

ʥʘʤʠ ʤʝʪʦʜʠʢʝ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʫ ʪʝʣʷʪ ʠ 

ʧʦʨʦʩʷʪ [13]. ʅʝʜʦʩʪʘʪʢʦʤ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪ-

ʩʷ ʩʣʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ, ʚʳʩʦʢʘʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʢʨʦʚʠ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʳʥ-

ʢʘʭ. 

ɿʘʷʚʣʝʥʥʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʣʝʯʝʥʠʷ 

ʫʩʪʨʘʥʷʝʪ ʥʝʜʦʩʪʘʪʢʠ ʘʥʘʣʦʛʘ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʚʳʩʦʢʠʡ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ, ʥʦʨʤʘʣʠ-

ʟʘʮʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʠ ʚʳʟʜʦʨʦʚʣʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 2-ʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʠ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ 

ʧʨʦʧʦʣʠʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳ-

ʛʦʜʥʳʤ ʜʣʷ ʭʦʟʷʡʩʪʚ. 

ʃʝʯʝʙʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʘʵʨʦʟʦʣʴʥʦʛʦ 

ʨʘʩʧʳʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʘʶʪ 

ʚʠʪʘʤʠʥʦʤ ʉ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ ʧʨʦ-

ʧʦʣʠʩʘ ʠʩʧʦʣʴʟʫʶʪ 5% ʵʤʫʣʴʩʠʶ ʚ ʜʠ-

ʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʇʨʠ ʪʘʢʦʤ ʩʦʩʪʘʚʝ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʘʵʨʦʟʦʣʴʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ ʚ 

ʢʘʤʝʨʝ ʦʙʲʝʤʦʤ 18 ʤį ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʥʦ-

ʰʝʥʠʠ 5% ʵʤʫʣʴʩʠʷ ʧʨʦʧʦʣʠʩʘ ï 900 ʤʣ, 

20% ʨʘʩʪʚʦʨ ʛʣʶʢʦʟʳ ï 20 ʤʣ, ʚʠʪʘʤʠʥ ʉ 

10% ï 10 ʤʣ [4].  

ʋ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦ ʥʘʯʘʣʘ ʠ ʧʦ-

ʩʣʝ ʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʩʦʩʪʦʷʥʠʝ ʥʝʩʧʝ-

ʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʣʝʡʢʦʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʚ, ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʣʝʡʢʦʛʨʘʤʤʳ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʪʝʣʷʪ ʢʨʦʚʴ ʙʨʘʣʠ 

ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ. ʇʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʛʨʘʤ-

ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ, ʦʢʨʘʰʝʥ-

ʥʳʭ ʧʦ ʤʝʪʦʜʫ ʈʦʤʘʥʦʚʩʢʦʛʦ-ɻʠʤʟʘ. 

ʋʨʦʚʝʥʴ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʝʮʠʧʠ-

ʪʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦ-

ʣʷ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 6000 ɼʘʣʴʪʦʥ 

[14]. ʉʦʜʝʨʞʘʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳ-

ʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʨʘʜʠ-

ʘʣʴʥʦʡ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ ʧʦ ʄʘʥʯʠʥʠ, ʢʦ-

ʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʤʤʫʥʦʛʣʦ-

ʙʫʣʠʥʳ ʜʠʬʬʫʥʜʠʨʫʶʪ ʚ ʘʛʘʨ, ʩʦʜʝʨʞʘ-

ʱʠʡ ʤʦʥʦʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʳʚʦʨʦʪʢʫ, ʦʙ-

ʨʘʟʫʷ ʢʦʣʴʮʦ ʧʨʝʮʠʧʠʪʘʮʠʠ, ʰʠʨʠʥʘ ʢʦʪʦ-

ʨʦʛʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʣʠʯʝʩʪʚʫ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ [15]. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 5% 

ʵʤʫʣʴʩʠʠ ʧʨʦʧʦʣʠʩʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʣʠʥʠ- 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʞʠʚʦʪʥʳʭ ʠ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠʩʪʝʯʝʥʠʡ ʠʟ ʥʦʟʜʨʝʡ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʉʦʩʪʦʷʥʠʝ 

ʞʠʚʦʪʥʳʭ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʙ 

ʄʠʢʨʦʬʣʦʨʘ ʥʦʩʦʚʳʭ ʠʩʪʝʯʝʥʠʡ 

St. 
aureus 

Ps. 
aeruginosa 

St. 
epidermidis 

Esch. coli 
Str. 

ʨneumoniae 

ʙʦʣʴʥʳʝ 

ʙʨʦʥʭʦ-

ʧʥʝʚʤʦʥʠʝʡ 

7 2 2 1 1 1 

ʧʦʩʣʝ 

 ʣʝʯʝʥʠʷ 
3 ï ï 3 ï ï 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʙʣʠʮʝ 2 ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʠʟ ʵʢʩʫʜʘʪʘ ʠʟ ʥʦʟʜʨʝʡ ʫ ʪʝʣʷʪ, 

ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, 

ʚʳʜʝʣʷʣʠ Pseudomonas aeruginosa, Staphy-

lococcus epidermidis, Staphylococcus aure-

us, Streptococcus pneumoniae, Escherichia 

coli. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʠʩʪʝʯʝʥʠʡ 

ʠʟ ʥʦʟʜʨʝʡ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ 

ʚʳʜʝʣʷʣʠ ʪʦʣʴʢʦ Staphylococcus epidermid-

is. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, Staphylococcus epider-

midis ʧʨʝʜʩʪʘʚʣʷʝʪ  ʦʙʣʠʛʘʪʥʫʶ ʬʦʨʤʫ 

ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʘʷ ʥʝ ʚʳʟʳʚʘʝʪ ʪʦʢʩʠʯʝ-

ʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ,  ʧʨʝʜʩʪʘʚ- 

ʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʜʝ-

ʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ Staph. aureus ʧʨʠʥʘʜʣʝ-

ʞʘʪ ʢ ʧʘʪʦʛʝʥʥʳʤ, ʪʘʢ ʢʘʢ ʧʨʦʷʚʣʷʶʪ 

ʧʣʘʟʤʦʢʦʘʛʫʣʷʮʠʦʥʥʦʝ ʠ ʛʝʤʦʣʠʪʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ, ʘ Str. pneumoniae ʚʳʟʳʚʘʝʪ ʛʝʤʦ-

ʣʠʟ ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦ-

ʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ. ʊʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʙʠʦʧʨʦʙʳ ʦʪʤʝʯʘʣʘʩʴ ʛʠʙʝʣʴ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʩʚʦʡ-

ʩʪʚʘʤ ʢʫʣʴʪʫʨʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʠʩʪʝʯʝʥʠʡ 

ʠʟ ʥʦʟʜʨʝʡ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦ-

ʥʠʝʡ, ʦʪʚʝʯʘʣʠ ʚʠʜʫ ɽ.coli. ʂʫʣʴʪʫʨʳ Ps. 

ʘeruginosa ʦʙʨʘʟʦʚʳʚʘʣʠ ʧʠʦʮʠʘʥʠʥ, ʚʳ-

ʟʳʚʘʣʠ ʛʝʤʦʣʠʟ, ʩʙʨʘʞʠʚʘʣʠ ʛʣʶʢʦʟʫ ʠ ʥʝ 

ʨʘʩʱʝʧʣʷʣʠ ʩʘʭʘʨʦʟʫ ʠ ʣʘʢʪʦʟʫ.  

ʊʘʙʣʠʮʘ 2 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

ɺʳʜʝʣʝʥʥʳʝ  

ʢʫʣʴʪʫʨʳ 

ʛʝʤʦ- 

ʣʠʟ 

ʌʝʨʤʝʥʪʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ 
ʢʦʘʛʫʣʣʷʮʠʷ  

ʧʣʘʟʤʳ 

ʦʙʨʘʟʦʚʘʥʠʝ  

ʧʠʦʮʠʘʥʠʥʘ ʣʘʢʪʦ-

ʟʘ 

ʩʘʭʘʨʦ-

ʟʘ 

ʠʥ-

ʜʦʣ 

ʩʝʨʦʚʦ-

ʜʦʨʦʜ 

ʛʣʶ-

ʢʦʟʘ 

Staph. aureus 2 ï ï ï ï ï 2 ï 

Ps. aeruginosa 2 ï ï ï ï 2 ï 2 

Str. pneumoniae 1 1 ï ï ï ï ï ï 

ɽ. coli 8 4 ï 4 ï ï ï ï 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʦʩʥʦ-

ʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴ-

ʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʩʦʙʝʥʥʦ Staphy-

lococcus aureus, Streptococcus pneumonia, 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤʠ. 

ɺ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. ʈʝʟʫʣʴʪʘ-

ʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠ-   

ʮʝ 3.  

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʩʦʚʳʭ ʠʩʪʝʯʝʥʠʡ ʫ ʪʝʣʷʪ, 

ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ 
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ʊʘʙʣʠʮʘ 3 ï ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʬʣʦʨʳ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʥʦʩʦʚʳʭ ʚʳʜʝʣʝʥʠʡ ʪʝʣʷʪ, 

ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 

ʇʨʝʧʘʨʘʪʳ 
Staph.aureus, n=15 E.coli, n=10 Str.pneumoniae, n=5 

ʯʫʚʩʪʚ. ʥʝ ʯʫʚʩʪʚʠʪ. ʯʫʚʩʪʚ. ʥʝ ʯʫʚʩʪʚʠʪ. ʯʫʚʩʪʚ. ʥʝ ʯʫʚʩʪʚʠʪ. 

ʅʝʦʤʠʮʠʥ 10 5 4 6 ï 5 

ʕʨʠʪʨʦʤʠʮʠʥ ï 15 ï 10 ï 5 

ʆʢʩʘʮʠʣʠʥ 5 10 4 6 ï 5 

ʉʪʨʝʧʪʦʤʠʮʠʥ 10 5 5  5 ï 5 

ʇʦʣʠʤʠʢʩʠʥ 10 5 ï 10 ï 5 

ʎʝʬʘʣʝʢʩʠʥ 15 ï 5 5 ï 5 

ʊʝʪʨʘʮʠʢʣʠʥ 8 7 5  5 ï 5 

ɹʘʡʪʨʠʣ 13 2 4 6 ï 5 

ɸʤʦʢʩʠʮʠʣʠʥ 4 11 ï 10 ï 5 

ʂʣʦʢʩʘʮʠʣʠʥ 5 10 ï 10 ï 5 

ʃʝʚʦʤʠʮʝʪʠʥ 11 4 4 6 ï 5 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʢ 11 ʘʥʪʠʙʘʢʪʝʨʠʘʣʴ-

ʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʢʫʣʴʪʫʨʳ Staph. aureus, E. coli ʠ Str. 

pneumoniae ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʀʟ 15 ʢʫʣʴʪʫʨ 

Staph. ʘureus ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʙʳʣʠ ʢ ʣʝ-

ʚʦʤʠʮʝʪʠʥʫ ï 11; ʥʝʦʤʠʮʠʥʫ ï 10; ʙʘʡʪ- 

ʨʠʣʫ ï 13; ʮʝʬʘʣʝʢʩʠʥʫ ï15; ʧʦʣʠʤʠʢʩʠʥʫ 

ï 10. Str. pneumoniae ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳʤʠ 

ʢʦ ʚʩʝʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ  ʢʫʣʴʪʫʨ  E. coli  ʢ  ʘʥʪʠ- 

ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʙʳʣʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʥʠʞʝ, ʢ ʦʪʜʝʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠʟ 

10 ʢʫʣʴʪʫʨ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʙʳʣʠ ʦʪ 1 ʜʦ 

7 ʢʫʣʴʪʫʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʜʝʣʴ-

ʥʳʝ ʢʫʣʴʪʫʨʳ Staph. ʘureus ʠ E. coli ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳʤʠ ʢ 5ï7 ʘʥʪʠ-

ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʤʘʪʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʪʝʣʷʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.  

 

ʊʘʙʣʠʮʘ 4 ï ʃʝʡʢʦʛʨʘʤʤʘ ʢʨʦʚʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ (ʄÑm, 

n=7) 

ɻʨʫʧʧʘ  

ʞʠʚʦʪ-

ʥʳʭ 

ʃʝʡʢʦʛʨʘʤʤʘ 

ʣʝʡʢʦ-

ʮʠʪʳ, 
ɻ /ʣ 

ʝʨʠʪʨʦ-

ʮʠʪʳ, 
ʊ /ʣ 

ʙʘʟʦ-

ʬʠʣʳ 

ʵʦʟʠʥʦ-

ʬʠʣʳ 

ʤʠʝʣʦ-

ʮʠʪʳ 

ʥʝʡʪʨʦʬʠʣʳ 
ʣʠʤʬʦ- 

ʮʠʪʳ 

ʤʦʥʦ-

ʮʠʪʳ ʶʥʳʝ 
ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʝ 

ʩʝʛʤʝʥ- 

ʪʦʷʜʝʨʥʳʝ 

ʢʦʥʪ- 

ʨʦʣʴʥʘʷ  

  
6,0Ñ 
0,38 

  
6,52Ñ 

0,6 

  
0 

  
2,28Ñ 

0,18 

  
ï 

  
ï 

  
2,8Ñ 

0,48 

  
21,71Ñ 

1,91 

  
67,0Ñ 

4,4 

  
4,1Ñ 

0,42 

ʠʩʩʣʝ- 

ʜʫʝʤʘʷ  
 8,98Ñ 
0,78* 

 5,6Ñ 

0,5 

 1,25Ñ 

0,25 

 5,8Ñ 

0,79* 
ï  ï 

 5,6Ñ 

0,5* 

 20,4Ñ 

4,6 

 45,7Ñ 

2,3* 

 5,1Ñ 

0,34 

ʇʨʠʤʝʯʘʥʠʝ ï *ʈ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
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ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮʳ 4 ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴ-

ʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦ-

ʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 2,98 ʛ/ʣ, ʯʪʦ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ɺ ʣʝʡʢʦʛʨʘʤʤʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦ-

ʮʠʪʦʚ ʙʳʣʦ ʥʘ 21,3% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ ʪʝʣʷʪʘʤʠ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʣʝʯʝʥʠʠ ʪʝ-

ʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦ-

ʥʠʝʡ, ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʙʠʦʪʠʢʠ ʛʨʫʧʧʳ ʧʝ-

ʥʠʮʠʣʣʠʥʘ  ʠ  ʪʝʪʨʘʮʠʢʣʠʥʘ. ʆʜʥʘʢʦ  ʜʣʠ- 

ʪʝʣʴʥʦʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʚʝʣʦ  ʢ  ʩʥʠʞʝ- 

ʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠ-

ʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ. ʕʪʦ ʩʪʘʣʦ ʦʩ-

ʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʠʩʢʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʨʝʜʩʪʚ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʙʘʢʪʝʨʠʘʣʴ-

ʥʳʭ ʠʥʬʝʢʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʢʘʪʘ-

ʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ. 

ʇʨʠʤʝʥʷʷ 5% ʵʤʫʣʴʩʠʶ ʧʨʦʧʦʣʠʩʘ ʜʣʷ 

ʘʵʨʦʟʦʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘ-

ʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʧʘʨʘʣʣʝʣʴʥʦ 

ʩ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʤʠʢʨʦʬʣʦ-

ʨʫ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʪʝʣʷʪ (ʪʘʙʣʠʮʘ 5).  

ʊʘʙʣʠʮʘ 5 ï ʃʝʡʢʦʛʨʘʤʤʘ ʢʨʦʚʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʧʦʩʣʝ 

ʘʵʨʦʟʦʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 5% ʵʤʫʣʴʩʠʝʡ ʧʨʦʧʦʣʠʩʘ (ʄÑm; n=7) 

ɻʨʫʧʧʘ 

ʞʠʚʦʪʥʳʭ 

ʃʝʡʢʦʛʨʘʤʤʘ 

ʣʝʡʢʦ-

ʮʠʪʳ, 
ɻ /ʣ 

ʵʨʠʪʨʦ-

ʮʠʪʳ, 
ʊ /ʣ 

ʙʘʟʦ-

ʬʠʣʳ 

ʵʦʟʠʥʦ-

ʬʠʣʳ 

ʤʠʝʣʦ- 

ʮʠʪʳ 

ʥʝʡʪʨʦʬʠʣʳ 

ʣʠʤʬʦ-

ʮʠʪʳ 

ʤʦʥʦ- 

ʮʠʪʳ ʶʥʳʝ 

ʧʘʣʦʯ- 

ʢʦʷʜʝʨ- 

ʥʳʝ 

ʩʝʛʤʝʥʪʦ-

ʷʜʝʨʥʳʝ 

ʢʦʥʪ-

ʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 

6,0Ñ 
0,38 

6,52Ñ 
0,6 

0 
2,28Ñ 
0,18 

ï ï 
2,8Ñ 
0,48 

21,71Ñ 

1,91 

67,0Ñ 
4,4 

4,1Ñ 
0,42 

ʠʩʩʣʝ-

ʜʫʝʤʘʷ 

ʛʨʫʧʧʘ 

6,45Ñ 
1,4 

6,1Ñ 
0,44 

1,3Ñ 

0,3 

3,6Ñ 
0,4* 

ï ï 
3,4Ñ 
0,4 

22,8Ñ 
2,5 

67,57Ñ 
1,96 

4,4Ñ 
0,5 

ʇʨʠʤʝʯʘʥʠʝ ï *ʈ < 0,02 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʯʘʣʫ ʣʝʯʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʫ ʪʝʣʷʪ, 

ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, 

ʫʩʪʫʧʘʣʦ ʞʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʣʝʯʝʥʠʝ ʞʠʚʦʪʥʳʭ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ 5% ʘʵʨʦʟʦʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʤʫʣʴ-

ʩʠʝʡ ʧʨʦʧʦʣʠʩʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨ-

ʥʦʤʫ ʧʨʠʙʣʠʞʝʥʠʶ ʢʣʝʪʦʯʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʵʦʟʠʥʦʬʠʣʦʚ, ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦ-

ʬʠʣʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʞʠʚʦʪ-

ʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʇʦʢʘʟʘʪʝʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ   ʪʝʣʷʪ,   ʙʦʣʴʥʳʭ   ʢʘʪʘʨʘʣʴʥʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʣʘʩʩʘʤ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ,   ʮʠʨʢʫʣʠʨʫʶʱʠʤ  ʠʤ- 

ʤʫʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ (ʪʘʙʣʠʮʘ 6). 

ʎʀʂ ï ʚʘʞʥʦʝ ʟʚʝʥʦ ʠʤʤʫʥʠʪʝʪʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʛʝʥʦʚ. ɺ ʥʝʙʦʣʴ-

ʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦ-

ʚʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ  

ʥʦʨʤʘʣʴʥʦʡ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʦ-

ʩʪʦʷʥʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʜʥʘʢʦ  ʚ  ʦʪʜʝʣʴʥʳʭ   ʩʣʫʯʘʷʭ   ʤʝʭʘʥʠʟʤ 

ʚʳʚʦʜʘ ʎʀʂ ʥʘʨʫʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ  

ʠʟʙʳʪʦʯʥʦʤʫ  ʥʘʢʦʧʣʝʥʠʶ  ʮʠʨʢʫ-  ʣʠʨʫʶ-

ʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʦʙʫʩʣʦʚʣʠ-

ʚʘʝʪ ʧʘʪʦʣʦʛʠʶ.  
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʊʘʙʣʠʮʘ 6 ï ʇʦʢʘʟʘʪʝʣʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ (ʄÑm, n=7) 

ɻʨʫʧʧʘ ʪʝʣʷʪ Ig G ʤʛ/ʤʣ Ig ʄ ʤʛ/ʤʣ Ig ɸ ʤʛ/ʤʣ ʎʀʂ, ʤʄʦʣʴ/ʣ 

ʢʦʥʪʨʦʣʴʥʘʷ 6,5Ñ0,19 0,3Ñ0,01 0,5Ñ0,01 93,4Ñ 4,0 

ʠʩʩʣʝʜʫʝʤʘʷ 10,4Ñ0,43* 0,9Ñ0,05* 0,8Ñ0,01 168,0Ñ3,1 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʎʀʂ ʚ ʢʨʦ-

ʚʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʝʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʎʀʂ ʚ 1,8 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳ-

ʤʠ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ 

ʷʚʣʷʶʪʩʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʢʣʘʩʩʦʚ ɸ, ʄ, 

G. ʋ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʝʡ, ʢʦʥʮʝʥʪʨʘʮʠʷ Ig G ʙʳʣʘ ʥʘ 

3,9 ʤʛ/ʤʣ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʷʪʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ  ʟʘʙʦʣʝʚʘ- 

ʥʠʝ ʪʝʣʷʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʛʥʝʪʝʥʠʝʤ ʟʘ-

ʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʣʷʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʎʀʂ ʚ ʢʨʦ-

ʚʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥ-

ʭʦʧʥʝʚʤʦʥʠʝʡ, ʧʦʩʣʝ ʘʵʨʦʟʦʣʴʥʦʡ ʦʙʨʘʙʦʪ-

ʢʠ (ʪʘʙʣʠʮʘ 7) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʎʀʂ ʚ 

1,6 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʙʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʋ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ Ig G ʙʳʣʘ ʥʘ 1,47 ʤʛ/ʤʣ ʙʦʣʴʰʝ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ ʪʝʣʷʪʘʤʠ.  

ʊʘʙʣʠʮʘ 7 ï ʇʦʢʘʟʘʪʝʣʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʪʝʣʷʪ ʧʦʩʣʝ ʘʵʨʦʟʦʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 5%-ʦʡ ʵʤʫʣʴʩʠʝʡ ʧʨʦʧʦʣʠʩʘ      

(ʄÑm, n=7) 

ɻʨʫʧʧʘ ʪʝʣʷʪ Ig G ʤʛ/ʤʣ Ig ʄ ʤʛ/ʤʣ Ig ɸ ʤʛ/ʤʣ ʎʀʂ, ʤʄʦʣʴ/ʣ 

ʜʦ ʣʝʯʝʥʠʷ 10,4Ñ0,43* 0,9Ñ0,05* 0,8Ñ0,01 168,0Ñ3,1 

ʧʦʩʣʝ ʣʝʯʝʥʠʷ 11,87Ñ1,29 0,9Ñ0,1 1,05Ñ0,01 106,75Ñ5,04 

ɺʓɺʆɼʓ 

1 ʇʨʠ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ 

ʪʝʣʷʪ ʠʟ ʠʩʪʝʯʝʥʠʡ ʠʟ ʥʦʟʜʨʝʡ ʚʳʜʝʣʝʥʘ 

ʤʠʢʨʦʬʣʦʨʘ:  Pseudomonas aeruginosa, 

Staphylococcus epidermidis, Staphylococcus 

aureus, Streptococcus pneumoniae, Esche-

richia coli. 

2 ʄʠʢʨʦʬʣʦʨʘ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʥʦʩʦ-

ʚʳʭ ʠʩʪʝʯʝʥʠʡ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʤʘʣʦʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ. 

3 ʋ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʢʘʪʘʨʘʣʴʥʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 2,98 ʛ/ʣ, ʯʪʦ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ɺ ʣʝʡʢʦʛʨʘʤʤʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʜʚʠʛ «̫ ʜʨʘ» ʚʣʝʚʦ. 

4 ɿʘʙʦʣʝʚʘʥʠʝ ʪʝʣʷʪ  ʢʘʪʘʨʘʣʴʥʦʡ 

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʝ  ʠʟʤʝʥʝʥʠʷ  ʚ  ʦʨʛʘʥʠʟʤʝ  ʞʠʚʦʪʥʳʭ,  ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʢʨʦʚʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, 

ʎʀʂ ʚ 1,8 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳ-

ʤʠ ʞʠʚʦʪʥʳʤʠ; ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩ-

ʩʦʚ ɸ, ʄ, G, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ Ig 

G ʙʳʣʘ ʥʘ 3,9 ʤʛ/ʤʣ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʝʣʷʪʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

5 ʇʨʠ ʢʘʪʘʨʘʣʴʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ 

ʪʝʣʷʪ  ʘʵʨʦʟʦʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʭ 5% ʵʤʫʣʴ-

ʩʠʝʡ ʧʨʦʧʦʣʠʩʘ ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʫʶ ʪʝʨʘ-

ʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʚ ʢʨʦʚʠ ʦʪ-

ʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʎʀʂ ʚ 1,6 ʨʘʟʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʫ ʙʦʣʴʥʳʭ ʞʠ-

ʚʦʪʥʳʭ. ʋ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ Ig G ʥʘ 1,47 ʤʛ/ʤʣ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ ʪʝʣʷʪʘʤʠ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʧʨʠʤʝʥʝʥʠʷ ʵʤʫʣʴʩʠʠ ʧʨʦʧʦʣʠʩʘ ʦʪ-

ʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʨʦʢʘ ʣʝʯʝʥʠʷ ʥʘ 7 ʩʫ- 

ʪʦʢ, ʧʦʚʳʰʝʥʠʝ ʦʧʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨ-

ʛʘʥʠʟʤʘ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. 
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ʈʝʟʶʤʝ 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʢʨʦʣʠʢʦʚ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʜʠʧʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʠʟ ʰʪʘʤʤʘ ʚʦʟʙʫʜʠʪʝʣʷ Streptococcus 

pneumoniae. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ (ʪʠʤʫʩ, ʙʨʳʞʝʝʯʥʳʡ ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ, ʩʝʣʝʟʝʥʢʘ). 

ʇʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʦʙʥʘʨʫʞʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʦʚ ʩ ʦʙʲʝʤʥʳʤʠ ʛʝʨʤʠʥʘʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥʝ 

ʢʦʪʦʨʳʭ ʣʦʢʘʣʠʟʫʶʪʩʷ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ. 

ɺʳʷʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʝʣʦʡ ʠ ʢʨʘʩʥʦʡ ʧʫʣʴʧʝ, ʘ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʚ ʩʪʨʦ-

ʤʝ ʩʝʣʝʟʝʥʢʠ. ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚ ʦʙʲʝʤʝ ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʝʣʢʦʚ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ 

ʨʝʘʢʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʙʣʘʩʪʦʚ. 

ʂʘʧʠʣʣʷʨʳ ʢʦʨʳ ʪʠʤʫʩʘ ʦʢʨʫʞʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʪʦʣʩʪʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ ʠ ʩʣʦ-

ʝʤ ʥʝʬʝʥʝʩʪʨʠʨʦʚʘʥʥʳʭ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʠ ʦʢʨʫʞʝʥʳ ʦʪʨʦʩʪʢʘʤʠ ʵʧʠʪʝʣʠʦʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʦʪʜʝʣʷʶʱʠʭ 

ʧʝʨʠʢʘʧʠʣʣʷʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ. 

 

Summary 
The article includes the results of histological researches of the rabbits immune system after injection of 

inactivated vaccine against the diplococcal infection made from a strain of the pathogen Streptococcus pneumoniae. 

The researches have determined the structural changes in the organs of the immune system (thymus, mesenteric 

lymph nodes and spleen). 

Histological researches of mesenteric lymph nodes showed an increase in the number of secondary lym-

phoid nodules with germinal center volume. Small and medium lymphocytes are localized in the peripheral zone. 

There are structural changes in white and red pulp, and to a lesser extent in the stroma of the spleen. There 

is an increasing volume in the secondary lymph nodules with well developed reactive centers which contain a signif-

icant number of B-lymphoblasts. 

Thymus cortex capillaries are surrounded with thick enough and continuous basement membrane and also 

a layer of epithelial cells, surrounded with unfenestrated epithelioreticulocytes spikes that separate pericapillary 

space. The number of T-lymphocytes and macrophages is increased. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 22.04.2015ʛ. 

ɺɺɽɼɽʅʀɽ 
 ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ 

ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-

ʥʳʭ, ʧʦʜʜʝʨʞʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʠ 

ʦʙʱʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʘʢʪʫʘʣʴʥʘʷ ʠ ʢʦʤ-

ʧʣʝʢʩʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʥʘʨʷʜʫ ʩ ʪʘʢʠʤʠ ʬʘʢ-

ʪʦʨʘʤʠ, ʢʘʢ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʚʦʟʙʫʜʠ-

ʪʝʣʴ, ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʠʤʤʫʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [3, 4, 7]. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦ-

ʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɽʝ 

ʨʦʣʴ ʟʘʢʣʶʯʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʫʜʘʣʝ-

ʥʠʠ ʠʟ ʦʨʛʘʥʠʟʤʘ ʵʢʟʦ- ʠ ʵʥʜʦʛʝʥʥʳʭ ʘʥʪʠ-

ʛʝʥʦʚ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʝʛʦ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʦʙʭʦʜʠʤʘ ʘʥʪʠʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ. 

ʆʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʚʳʚʦʜʘ ʘʥʪʠʛʝ-

ʥʘ ʠʟ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʠʤ-

ʤʫʥʥʦʛʦ  ʢʦʤʧʣʝʢʩʘ.  ʀʤʤʫʥʥʳʝ  ʢʦʤʧʣʝʢ- 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʩʳ ï ʵʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʨʝʘʢ-

ʮʠʠ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʟʘʱʠʪʥʳʭ ʠʤʤʫʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʥʝʟʘʨʘʟ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʆʥ ʦʪʨʘʞʘʝʪ ʛʫʤʦʨʘʣʴ-

ʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʝʢ-

ʮʠʠ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʘʥʪʠʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ [1]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘ-

ʙʦʪʢʝ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ 

ʜʠʧʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʠʟ ʤʝʩʪʥʦʛʦ 

ʰʪʘʤʤʘ ʚʦʟʙʫʜʠʪʝʣʷ Streptococcus pneu-

moniae ʧʦʢʘʟʘʣʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʣʝʡʢʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʫʨʦʚʝʥʴ IgG, 

Igʄ ʠ ʎʀʂ ʚ ʢʨʦʚʠ [4, 7]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʫʩʪʘʥʦʚʠʪʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʪʢʘʥʝ-

ʚʦʤ ʠ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʷʭ ʫ ʢʨʦʣʠʢʦʚ ʧʦ-

ʩʣʝ ʚʚʝʜʝʥʠʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʜʠʧʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʠʟ ʰʪʘʤ-

ʤʘ ʚʦʟʙʫʜʠʪʝʣʷ Streptococcus pneumoniae. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  

ʀʉʉʃɽɼʆɺɸʅʀʁ  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʘ-

ʬʝʜʨʝ ʥʦʨʤʘʣʴʥʦʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʨ-

ʬʦʣʦʛʠʠ ʠ ʩʫʜʝʙʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʃʴʚʦʚ-

ʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ 

ʠʤʝʥʠ ʉ.ɿ. ɻʞʠʮʢʦʛʦ. ɼʣʷ ʦʧʳʪʘ ʧʦ ʧʨʠʥ-

ʮʠʧʫ ʘʥʘʣʦʛʦʚ ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ 8 ʢʨʦʣʠʢʦʚ 

ʜʚʫʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ (1 ʢʦʥʪʨʦʣʴʥʘʷ ʠ 

1 ʦʧʳʪʥʘʷ). ɾʠʚʦʪʥʳʤ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 

ʚʚʦʜʠʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʚʘʢʮʠʥʫ, ʠʟ-

ʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʤʝʩʪʥʦʛʦ ʰʪʘʤʤʘ ʚʦʟʙʫ-

ʜʠʪʝʣʷ Streptococcus pneumoniae. ɺʘʢʮʠʥʫ 

ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʜʚʘʞʜʳ ʩ ʠʥʪʝʨ-

ʚʘʣʦʤ 14 ʜʥʝʡ ʚ ʜʦʟʝ ʧʦ 0,5 ʤʣ ʧʨʠ ʧʝʨʚʦʤ 

ʚʚʝʜʝʥʠʠ ʠ ʧʦ 1,0 ʤʣ ʧʨʠ ʚʪʦʨʦʤ ʚʚʝʜʝ-

ʥʠʠ. ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚʤʝ-

ʩʪʦ ʚʘʢʮʠʥʳ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ. ɿʘʙʦʡ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʥʘ   

45-ʡ ʜʝʥʴ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ. 

ɺʩʢʨʳʪʠʝ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʤʝʪʦʜʫ ʐʦʨʘ [2]. ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ  ʦʪʙʠʨʘʣʠ   ʢʫʩʦʯʢʠ  ʪʠʤʫʩʘ,  

ʩʝʣʝʟʝʥʢʠ, ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʙʦʷ ʞʠʚʦʪʥʳʭ ʠ ʬʠʢ-

ʩʠʨʦʚʘʣʠ ʚ 10ï12% ʦʭʣʘʞʜʝʥʥʦʤ ʨʘʩʪʚʦʨʝ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʟʘʣʠʚʢʦʡ ʚ ʧʘʨʘʬʠʥ ʧʦ ʩʭʝʤʝ, ʧʨʝʜʣʦʞʝʥ-

ʥʦʡ ʀ. ʈʦʢʩʠʥʳʤ ʠ ʃ.ɹ. ʃʝʚʠʥʩʦʥʦʤ [6]. 

ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʫʩʦʯʢʠ ʪʦʣʱʠʥʦʡ 2 ʤʤ 

ʧʨʦʤʳʚʘʣʠ ʚ ʚʦʜʝ 30 ʤʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜ-

ʩʫʰʠʚʘʣʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ ʠ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʩʧʠʨʪʳ (75, 96 ʠ 100Á ʜʣʷ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ ʚ ʢʘʞʜʦʤ ʠʟ ʩʧʠʨʪʦʚ). ɿʘʪʝʤ ʧʨʦʧʠ-

ʪʳʚʘʣʠ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʧʘʨʘʬʠʥʘ ʢʩʠʣʦʣʦʤ 

1,5 ʯʘʩʘ. ʀʟ ʢʩʠʣʦʣʘ ʢʫʩʦʯʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʧʘʨʘʬʠʥʘ ʚ ʢʩʠʣʦʣʝ 

ʥʘ 1,5 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ. ʇʦʩʣʝ ʯʝʛʦ 

ʠʭ ʧʦʤʝʱʘʣʠ ʚ ʬʘʨʬʦʨʦʚʳʝ ʯʘʰʢʠ ʠ ʟʘʣʠ-

ʚʘʣʠ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʧʘʨʘʬʠʥʦʤ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʙʳʩʪʨʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʚ ʭʦʣʦ-

ʜʠʣʴʥʦʡ ʢʘʤʝʨʝ. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʧʘ-

ʨʘʬʠʥʘ ʢʫʩʦʯʢʠ ʥʘʨʝʟʘʣʠ ʠ ʥʘʢʣʝʠʚʘʣʠ ʥʘ 

ʜʝʨʝʚʷʥʥʳʝ ʢʫʙʠʢʠ. ʇʘʨʘʬʠʥʦʚʳʝ ʩʨʝʟʳ 

ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦʤʝ ʄʉ-

2. ʊʦʣʱʠʥʘ ʩʨʝʟʦʚ ʥʝ ʧʨʝʚʳʰʘʣʘ 10 ʤʢʤ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝʪʦʢ ʠ ʪʢʘ-

ʥʝʡ ʧʨʠʤʝʥʷʣʠ ʦʢʨʘʰʠʚʘʥʠʝ ʛʝʤʘʪʦʢʩʠʣʠ-

ʥʦʤ ʂʘʨʘʮʠ ʠ ʵʦʟʠʥʦʤ, ʘ ʪʘʢʞʝ ʤʝʪʠʣʝʥʦ-

ʚʳʤ-ʟʝʣʝʥʳʤ ʠ ʧʠʨʦʥʠʥʦʤ G ʧʦ ɹʨʘʰʝ   

[5, 8, 9]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʠʤʫʩʘ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ 

ʨʘʟʜʝʣʝʥʠʝ ʪʠʤʠʯʝʩʢʠʭ ʜʦʣʝʢ ʥʘ ʢʦʨʢʦʚʦʝ 

ʠ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ, ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʢʦʪʦ-

ʨʳʤʠ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʘʷ. ʇʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʯʘʩʪʠʮ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʧʦʣʠ-

ʛʦʥʘʣʴʥʫʶ ʬʦʨʤʫ. 

ʃʠʤʬʦʠʜʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʟʛʦʚʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʨʘʟʤʝʱʝʥʳ ʥʝʩʢʦʣʴʢʦ ʨʳʭʣʦ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʦʢʨʘ-

ʰʠʚʘʝʪʩʷ ʩʚʝʪʣʝʝ, ʯʝʤ ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ    

(ʨʠʩʫʥʦʢ 1). 

ʂʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʵʧʠʪʝʣʠʦʨʝʪʠ-

ʢʫʣʦʮʠʪʘʤʠ, ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʤʘʢʨʦ-

ʬʘʛʘʤʠ. ɺ ʮʝʥʪʨʝ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʚʠ-

ʟʫʘʣʠʟʠʨʫʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʪʝʣʴʮʘ  ɻʘʩʩʘʣʷ, 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʆʩʥʦʚʥʦʝ ʚʝʱʝʩʪʚʦ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪ-

ʢʘʥʥʳʭ ʪʨʘʙʝʢʫʣ ʩʦʜʝʨʞʠʪ ʫʤʝʨʝʥʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʚʦʣʦʢʦʥ, ʛʠʩʪʠʦʮʠʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ ʠ ʣʠʤ-

ʬʦʮʠʪʦʚ. 

ʇʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʙʨʳʞʝʝʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʢʨʦʣʠ- 

ʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʘ ʯʝʪʢʘʷ 

ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʠ ʩʪʨʦ-

ʤʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ɺʥʝʰʥʝ ʣʠʤʬʘʪʠʯʝʩʢʠʡ 

ʫʟʝʣ ʧʦʢʨʳʪ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫ-

ʣʦʡ, ʦʪ ʢʦʪʦʨʦʡ ʚ ʛʣʫʙʠʥʫ ʦʨʛʘʥʘ ʦʪʭʦʜʷʪ 

ʪʦʥʢʠʝ ʪʨʘʙʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʘʥʦʩʪʦʤʠʨʫʶʪ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʛʣʫʙʦʢʠʭ ʯʘʩʪʷʭ ʣʠʤʬʘʪʠ-

ʯʝʩʢʦʛʦ ʫʟʣʘ. ʉʪʨʦʤʘʣʴʥʳʝ ʩʦʩʫʜʳ ʫʤʝʨʝʥ-

ʥʦ ʨʘʩʰʠʨʝʥʳ, ʥʘʧʦʣʥʝʥʳ ʢʨʦʚʴʶ. ʈʝʪʠʢʫ-

ʣʷʨʥʘʷ ʪʢʘʥʴ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʣʝ-

ʞʘʱʠʝ ʚ ʝʝ ʧʝʪʣʷʭ, ʩʦʩʪʘʚʣʷʶʪ ʧʘʨʝʥʭʠʤʫ 

ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ, ʢʦʪʦʨʘʷ ʜʝʣʠʪʩʷ ʥʘ 

ʢʦʨʢʦʚʦʝ ʠ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʘ. 

ɺ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʯʝʪʢʦ ʚʠʟʫʘʣʠ-

ʟʠʨʫʶʪʩʷ  ʰʘʨʦʦʙʨʘʟʥʳʝ  ʩʪʨʫʢʪʫʨʳ ï ʚʪʦ- 

ʨʠʯʥʳʝ  ʣʠʤʬʦʠʜʥʳʝ  ʫʟʝʣʢʠ,  ʦʢʨʫʞʝʥʥʳʝ 

ʧʣʦʩʢʠʤʠ ʨʝʪʠʢʫʣʷʨʥʳʤʠ ʢʣʝʪʢʘʤʠ. ɻʝʨ-

ʤʠʥʘʪʠʚʥʳʝ ʮʝʥʪʨʳ ʥʝʙʦʣʴʰʠʝ, ʦʙʨʘʟʦʚʘʥ-

ʥʳʝ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʤʠ ʣʠʤʬʦʙʣʘʩʪʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʝʜʠʥʠʯʥʳʝ ʜʝʪʨʠʪʥʳʝ ʢʣʝʪ-

ʢʠ ʠ ʤʘʢʨʦʬʘʛʠ. ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʟʦʥʝ 

ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʬʦʣʣʠʢʫʣʦʚ ʣʦ-

ʢʘʣʠʟʫʶʪʩʷ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ. 

ʇʘʨʘʢʦʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘ ʧʣʦʪʥʦ ʟʘʩʝʣʝʥʘ ʊ-

ʣʠʤʬʦʮʠʪʘʤʠ, ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʜʣʷ ʢʦʪʦ-

ʨʳʭ ʩʦʟʜʘʶʪ ʠʥʪʝʨʜʠʛʠʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ 

(ʨʠʩʫʥʦʢ 2). 

ʎʠʪʦʧʣʘʟʤʘ ʠʥʪʝʨʜʠʛʠʪʫʶʱʠʭ ʢʣʝʪʦʢ 

ʩʣʘʙʦʙʘʟʦʬʠʣʴʥʘʷ, ʬʦʨʤʠʨʫʝʪ ʪʦʥʢʠʝ ʦʪ-

ʨʦʩʪʢʠ. ʂʦʝ-ʛʜʝ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʝʜʠʥʠʯ-

ʥʳʝ ʠʤʤʫʥʦʙʣʘʩʪʳ ï ʢʨʫʧʥʳʝ ʢʣʝʪʢʠ ʩ ʙʘ-

ʟʦʬʠʣʴʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙ-

ʥʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʤʘʣʳʝ ʣʠʤʬʦʮʠ-

ʪʳ ʩ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʄʝʞʜʫ ʩʣʦʷʤʠ ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʦʮʠ-

ʪʦʚ, ʧʦʢʨʳʚʘʶʱʠʭ ʚʪʦʨʠʯʥʳʝ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʝ ʫʟʝʣʢʠ ʠ ʤʦʟʛʦʚʳʝ ʪʷʞʠ ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ ʠ ʪʨʘʙʝʢʫʣʳ ʠ ʢʘʧʩʫʣʫ ʩ ʜʨʫʛʦʡ, ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ  ʩʠʥʫʩʳ  ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ  ʫʟʣʘ. 

ʈʠʩʫʥʦʢ 1ï ʊʠʤʫʩ ʢʨʦʣʠʢʘ  

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʘ) ʯʝʪʢʘʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʤʦʟʛʦʚʳʤ  

ʠ ʢʦʨʢʦʚʳʤ ʚʝʱʝʩʪʚʦʤ ʪʠʤʫʩʘ 

ʙ) ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ  

ʵʧʠʪʝʣʠʦʨʝʪʠʢʫʣʦʮʠʪʦʚ 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ ʭ 200 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʨʝʪʠʢʫʣʷʨʥʳʤʠ ʵʧʠʪʝʣʠʦʮʠ-

ʪʘʤʠ. ɺ ʧʨʦʩʚʝʪʝ ʪʝʣʝʮ ɻʘʩʩʘʣʷ ʨʘʩʧʦʣʘʛʘ-

ʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʬʘʛʦʮʠʪʠʨʦʚʘʥʥʳʭ ʢʣʝ-

ʪʦʢ. 

ɺ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʢʦʤʧʘʢʪʥʦ ʨʘʟ-

ʤʝʱʝʥʳ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ ʚ 

ʦʢʨʫʞʝʥʠʠ ʤʘʢʨʦʬʘʛʦʚ ʠ ʵʧʠʪʝʣʠʦʨʝʪʠʢʫ-

ʣʦʮʠʪʦʚ. ʇʦʜʢʘʧʩʫʣʷʨʥʘʷ ʟʦʥʘ ʢʦʨʢʦʚʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʣʦʪʥʦ  ʟʘʧʦʣʥʝʥʘ  ʊ-ʣʠʤʬʦʙʣʘʩ- 

ʪʘʤʠ, ʠʥʦʛʜʘ ʚʠʜʥʳ ʤʠʪʦʟʳ ʧʦʩʣʝʜʥʠʭ. 

ʄʝʞʜʦʣʴʢʦʚʳʝ ʠ ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʝ 

ʘʨʪʝʨʠʠ, ʘ ʪʘʢʞʝ ʜʫʛʦʚʳʝ ʚʝʪʚʠ ʚʥʫʪʨʠ-

ʜʦʣʴʢʦʚʳʭ ʘʨʪʝʨʠʡ, ʩʦʩʫʜʳ ʤʠʢʨʦʮʠʨʢʫʣʷ-

ʪʦʨʥʦʛʦ ʨʫʩʣʘ ʫʤʝʨʝʥʥʦ ʥʘʧʦʣʥʝʥʳ ʢʨʦ-

ʚʴʶ. ʂʘʧʠʣʣʷʨʳ ʢʦʨʳ ʦʢʨʫʞʝʥʳ ʜʦʩʪʘʪʦʯ-

ʥʦ ʪʦʣʩʪʦʡ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʙʘʟʘʣʴʥʦʡ ʤʝʤ-

ʙʨʘʥʦʡ ʠ ʩʣʦʝʤ  ʥʝʬʝʥʝʩʪʨʠʨʦʚʘʥʥʳʭ  ʵʧʠ- 

ʪʝʣʠʦʮʠʪʦʚ ʠ ʦʢʨʫʞʝʥʳ ʦʪʨʦʩʪʢʘʤʠ ʵʧʠʪʝ-

ʣʠʦʨʝʪʠʢʫʣʦʮʠʪʦʚ (ʛʝʤʦʪʠʤʫʩʥʠʡ ʙʘʨʴʝʨ), 

ʢʦʪʦʨʳʝ ʦʪʜʝʣʷʶʪ ʧʝʨʠʢʘʧʠʣʣʷʨʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ. ɺ ʧʝʨʠʢʘʧʠʣʣʷʨʥʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʣʠʤʬʦ- 

ʮʠʪʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʢʦʨʢʦʚʳʭ ʢʘʧʠʣʣʷʨʦʚ ʧʝʨʝʭʦʜʠʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʧʦʜʢʘʧʩʫʣʷʨʥʳʝ ʚʝʥʫʣʳ. ʄʝʥʴ-

ʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʚ ʤʦʟʛʦʚʦʝ 

ʚʝʱʝʩʪʚʦ ʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʢʦʨʢʦʚʳʤ ʚʝʱʝ-

ʩʪʚʦʤ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʩʪʢʘʧʠʣʣʷʨʥʳʝ ʚʝʥʫ-

ʣʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʢʘʧʩʫʣʷʨʥʳʭ ʚʝʥʫʣ 

ʚʳʩʦʢʠʤ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ (ʬʝʥʝʩʪʨʠʨʦ- 

ʚʘʥʥʳʤ) ʵʥʜʦʪʝʣʠʝʤ. ʏʝʨʝʟ  ʩʦʩʫʜʳ ʤʦʟʛʦ- 

ʚʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʨʝʥʥʘʷ ʤʠ-

ʛʨʘʮʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʦʪʦʢ. 
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ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

ʈʠʩʫʥʦʢ 2ï ɹʨʳʞʝʝʯʥʳʡ 

 ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ ʢʨʦʣʠʢʘ  

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  

ʘ) ʚʪʦʨʠʯʥʳʡ ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣʦʢ  

ʙ) ʨʝʘʢʪʠʚʥʳʡ ʮʝʥʪʨ, ʧʣʦʪʥʦ  

ʟʘʧʦʣʥʝʥʥʳʡ ʣʠʤʬʦʙʣʘʩʪʘʤʠ 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ ʭ 400 

ʇʦʩʣʝʜʥʠʝ ʫʤʝʨʝʥʥʦ ʨʘʩʰʠʨʝʥʳ,  

ʥʘʧʦʣʥʝʥʳ ʢʨʦʚʴʶ, ʩʦʜʝʨʞʘʪ ʩʠʥʫʩʥʳʝ 

ʤʘʢʨʦʬʘʛʠ, ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ, 

ʝʜʠʥʠʯʥʳʝ ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ. 

ʇʘʨʝʥʭʠʤʘ ʩʝʣʝʟʝʥʢʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚʢʣʶʯʘʝʪ ʜʚʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʦʪʜʝʣʘ: ʙʝʣʫʶ ʠ ʢʨʘʩʥʫʶ ʧʫʣʴʧʫ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʯʝʪʢʦ ʚʠʜʥʘ ʛʨʘʥʠʮʘ. ɺ 

ʙʝʣʦʡ ʧʫʣʴʧʝ ʩʝʣʝʟʝʥʢʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ 

ʚʪʦʨʠʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʝʣʢʠ ʩ ʥʝ-

ʙʦʣʴʰʠʤʠ ʨʝʘʢʪʠʚʥʳʤʠ  ʮʝʥʪʨʘʤʠ, ʩʦʜʝʨ- 

ʞʘʱʠʤʠ  ɺ-ʣʠʤʬʦʙʣʘʩʪʳ, ʤʘʢʨʦʬʘʛʠ, ʜʝʪ-

ʨʠʪʥʳʝ ʠ ʨʝʪʠʢʫʣʷʨʥʳʝ ʢʣʝʪʢʠ. ʎʝʥʪʨʘʣʴ-

ʥʘʷ ʘʨʪʝʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʚʪʦʨʠʯʥʦʛʦ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʝʣʢʘ. ʇʝʨʠ-

ʘʨʪʝʨʠʘʣʴʥʘʷ ʟʦʥʘ ʧʣʦʪʥʦ ʟʘʧʦʣʥʝʥʘ ʊ-

ʣʠʤʬʦʮʠʪʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʫʤʝʨʝʥ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʜʠʛʠʪʠʨʫʶʱʠʭ ʢʣʝ-

ʪʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʡ ʮʠʪʦʧʣʘʟʤʝ ʫʤʝ-

ʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʨʦʥʠʥʦʬʠʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ (ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 ï ʉʝʣʝʟʝʥʢʘ ʢʨʦʣʠʢʘ 

 ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʘ) ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʝʣʢʠ ʙʝʣʦʡ  

ʧʫʣʴʧʳ ʧʣʦʪʥʦ ʟʘʧʦʣʥʝʥʳ 

ʢʣʝʪʦʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ ʭ 200 

ɺ ʤʘʥʪʠʡʥʦʡ ʟʦʥʝ ʢʦʤʧʘʢʪʥʦ ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ɺ-ʣʠʤʬʦʮʠʪʳ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ, ʤʘʢʨʦʬʘʛʠ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʂʨʘʝʚʘʷ ʟʦʥʘ ʦʢʨʫ-

ʞʝʥʘ ʩʠʥʫʩʦʠʜʥʳʤʠ ʛʝʤʦʢʘʧʠʣʣʷʨʘʤʠ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʝʨʠʘʨʪʝʨʠʘʣʴ-

ʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʥʦʞʥ ʩʦʜʝʨʞʠʪ ʫʤʝʨʝʥ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʧʣʘʟʤʘʪʠ-

ʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʤʘʢʨʦʬʘʛʦʚ, ʘ ʚ ʧʝʨʠʬʝ-

ʨʠʡʥʦʡ ʟʦʥʝ ï ʠʤʝʶʱʠʝʩʷ ʊ-ʣʠʤʬʦʮʠʪʳ. 

ɺ ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʥʦʞ- 

ʥʘʭïʝʜʠʥʠʯʥʳʝ ʤʘʢʨʦʬʘʛʘʣʴʥʳʝ ʢʦʤʧʣʝʢ- 

ʩʳ ʠ ʣʠʤʬʦʮʠʪʘʨʥʦ-ʧʣʘʟʤʦʮʠʪʘʨʥʳʝ ʤʘʢ-

ʨʦʬʘʛʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɺʠʟʫʘʣʠʟʠʨʫʶʪ-

ʩʷ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʣʠʤʬʦʮʠʪʳ, ʨʘʩʧʦʣʘ-

ʛʘʶʱʠʝʩʷ ʧʦʧʘʨʥʦ ʠʣʠ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧ-

ʧʘʤʠ, ʘ ʪʘʢʞʝ ʨʝʪʠʢʫʣʷʨʥʳʝ ʢʣʝʪʢʠ. 

ʄʝʞʜʫ ʩʢʦʧʣʝʥʠʷʤʠ ʣʠʤʬʦʠʜʥʦʡ 

ʪʢʘʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥ-

ʪʳ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ  ʚʝʥʦʟ- 

ʥʳʤʠ ʩʠʥʫʩʘʤʠ ʠ ʩʝʣʝʟʝʥʦʯʥʳʤ (ʧʫʣʴ- 

ʧʘʨʥʳʤʠ) ʪʷʞʘʤʠ. ʉʠʥʫʩʳ ʢʨʘʩʥʦʡ ʧʫʣʴ-

ʧʳ  ʚʳʩʪʣʘʥʳ  ʵʥʜʦʪʝʣʠʦʮʠʪʘʤʠ  ʚʝʨʝʪʝʥʦ-

ʦʙʨʘʟʥʦʡ   ʬʦʨʤʳ,  ʩʦʜʝʨʞʘʪ  ʵʨʠʪʨʦʮʠʪʳ, 

ʤʘʢʨʦʬʘʛʠ. ɺ ʚʝʥʦʟʥʳʭ ʩʠʥʫʩʘʭ ʩʝʣʝʟʝʥʢʠ 

ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʢʣʝʪʦʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ 

ʠʟ ʤʘʢʨʦʬʘʛʦʚ ʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ɺ ʧʫʣʴ-

ʧʘʨʥʳʭ  ʪʷʞʘʭ  ʨʘʩʧʦʣʘʛʘʶʪʩʷ ɺ-ʣʠʤʬʦʮʠ- 

ʪʳ, ʤʘʢʨʦʬʘʛʠ, ʝʜʠʥʠʯʥʳʝ ʤʦʥʦʮʠʪʳ, ʢʦ-

ʪʦʨʳʝ ʤʠʛʨʠʨʫʶʪ ʠʟ ʢʨʦʚʠ. 

ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʠʤʫʩʘ ʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʝʪʦʯʥʳʡ ʩʦ-

ʩʪʘʚ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʊ-

ʣʠʤʬʦʮʠʪʘʤʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʢʠ, ʪʫʯʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʤʘʢʨʦ-

ʬʘʛʘʤʠ, ʵʧʠʪʝʣʠʦʨʝʪʠʢʫʣʦʮʠʪʘʤʠ. 

ʆʪʤʝʯʘʝʪʩʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ʵʧʠʪʝʣʠʦ-

ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʠ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

(ʨʠʩʫʥʦʢ 4).  ʊʘʢʞʝ  ʥʝʩʢʦʣʴʢʦ   ʚʦʟʨʘʩʪʘʝʪ 


